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President’s message

Dear Esteemed Members SPIK,

It is with great pleasure that I extend my warmest greetings to each of you as we 
celebrate the release the latest issue of our journal. This publication stands as a 
testament to our collective dedication to advancing the fields of Periodontology 
and Implantology in Kerala.

I would like to take this opportunity to express my heartfelt appreciation to Dr. 
Shahana and her editorial team for their unwavering commitment and tireless 
efforts in meticulously selecting the manuscript and bringing forth this journal. 
Their dedication ensures that our community remains at the forefront of cutting-
edge research and innovation.

As we delve into the pages of this journal, may we find inspiration, knowledge, 
and insights that propel us further on our journey towards excellence in patient 
care and professional development.

Thank you to all who have contributed to this endeavor, and may we continue 
to strive for excellence in our shared pursuit of advancing Periodontology and 
Implantology in Kerala and beyond.

Dr. Mathew Thomas
President, SPIK
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Secretary’s Message

Welcome you all to the first issue of our Journal - ‘JSPIK’ of this current SPIK year. 

I would like to congratulate the organizing committee of 16th SPIK Annual 
Conference held at Ernakulam on 10th & 11th February, 2024. Also, would like to 
extend gratitude all SPIK members for joining hands in making the programme 
a grand success. 

A special word of appreciation to our dedicated Scientific Programme Convenor 
Dr. Deepak Thomas for timely conduct of all the scientific events. SPIK organized 
the prestigious Periodontology Scholarship Exam, at PSM Dental College, 
Akkikavu. SPIK congratulates Dr. Sanjeev Ravindran, the exam convenor, for 
the excellent conduct of the exam and expresses our gratitude to the expert 
panel of examiners.

Let me congratulate the Editor, Dr. Shahana C Mohamed for continuing in the 
office for one more term considering the indexing process of the journal. 

I would like to express my sincere gratitude to my two Presidents, Dr.Presanthila  
Janam and Dr. Jose Paul  for the memorable two years. I thank all the office 
bearers and executive committee members for their support. It is indeed a task 
for me to continue for another term to mobilize the society registration renewal 
and the temporary GST registration, for the benefit of our Society. Requesting 
the support of all esteemed members to fulfill the above formalities. I would 
like to extend my gratitude to Dr. Jithin Balan, Hon.Treasurer for continuing 
for one more term along with me. 

His creative ideas and positive suggestions will definitely help to improve our 
SPIK activities, under the Presidentship of Dr. Mathew Thomas, who is one of 
the senior members of SPIK.

The current SPIK year started with an e-poster competition for the students 
on the occasion of National Periodontists day at Mahe Dental College on 
23rd February 2024. On the occasion of International Gum Health Day a CDE 
programme is scheduled at Kannur Dental College, Anjarakandy.

Dr. Mohammed Feroz T.P
Secretary, SPIK
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 Editorial
Greetings from the editor…

I am deeply honored and grateful to SPIK for extending their trust 
in me by offering the opportunity to serve another term as Editor of 
this esteemed journal. It is a privilege to continue contributing to the 
advancement of our society in this capacity.

First and foremost, I extend my heartfelt congratulations to Dr. Mathew 
Thomas on his appointment as our new President, along with his 
dedicated team. His leadership and vision will undoubtedly guide us 
toward further success and innovation in our field. 

Special appreciation goes to our young and dynamic secretary, Dr. 
Mohammed Feroz T P, for his willingness to continue serving in this role 
for another term. His tireless efforts have been instrumental in driving 
SPIK’s initiatives forward.

Furthermore, I extend a warm welcome to the new Assistant Editors, Dr 
Lekshmi A J and Dr Deepthi V, who have joined our team. Their expertise 
and enthusiasm will undoubtedly enrich the content of our journal and 
contribute to its continued excellence.

As we embark on this new chapter, I urge all our members to continue 
supporting JSPIK with their valuable scientific contributions. Your 
research and insights are integral to the vitality and relevance of our 
journal, and together, we can elevate JSPIK to new heights of excellence.

Dr Shahana C Mohamed
Editor JSPIK
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Periodontal diseases are a diverse group of 
chronic oral inflammatory conditions caused 
by microbial symbiosis and the host immune 
response and characterized by progressive 
destruction of the tooth supporting apparatus. 
Treatment of periodontitis is challenging 
because of the complexity of the condition, lack 
of complete understanding of the best disease 
control method and the need for a determined 
oral hygiene care from the patient. The goals of 
periodontal therapy are to preserve the natural 
dentition, periodontium and peri-implant 
tissues; to maintain and improve periodontal 
and peri-implant health, comfort, aesthetics, 
and function. Management of periodontal 
diseases are carried out through various non-
surgical and surgical procedures. Treatment 
outcome measurements are very important 
to assess the effectiveness and prognosis 
of the therapy. However, a wide range of 
endpoints used are surrogate in nature and 
these endpoints have no direct correlation with 
the patient centered outcomes. Hence, a direct 
relationship of surrogate endpoints with true 
endpoints needs to be established.

Accurate diagnosis and treatment planning 
are fundamental requirements for effective 

outcome-based patient care. Restoration 
of lost periodontal tissues is carried out 
by various periodontal non-surgical and 
surgical therapies. Though the advancement 
in diagnostic techniques allows the clinician/
researcher to measure the clinical, symptomatic 
and biochemical aspects after periodontal 
therapy, some critical patient related aspects still 
remain undetected. Assessment of therapeutic 
success by traditional ways therefore is 
inappropriate for correct assessment, evaluation 
of the outcomes. The outcome to these treatment 
modalities has been of great importance and has 
led to several discussions over the years. It is 
mandatory to properly evaluate the outcomes 
of the treatment because:

1.	 Periodontal diseases owing to its inherent 
characteristics is traditionally measured 
using surrogate markers like Probing 
pocket depth (PPD) and Clinical attachment 
level (CAL). Any positive changes in the 
patients clinical, physiological, radiological 
or biochemical parameters have been 
considered as treatment success. The 
advancement of diagnostic techniques has 
shown a deeper picture on this type of 
evaluation of success of periodontal therapy 

Guest Editorial
 ARE WE DOING JUSTICE IN ASSESSING 

PERIODONTAL TREATMENT OUTCOMES?

Dr. Nandakumar K
Dean, Post Graduate Studies,
Azeezia College of Dental Science & Research, 
Meeyannor P O, Kollam-04742722350
Ph. No: 9447066100
Email: nandakumardrk@gmail.com
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i.e., critical evaluation parameters or signs 
of periodontal treatment success are missed 
during revaluation. 

2.	 Gain in clinical attachment measured in 
millimeters have been considered as an 
important parameter in assessing treatment 
success, but this expression in millimeter 
value could not reflect on the actual gain 
obtained in a particular site.

Treatment  outcomes should measure 
meaningful benefits and harms of interventions 
and are key to evaluating comparisons between 
interventions. It is mandatory to evaluate the 
outcome of the periodontal therapy to assess 
the success of the treatment. A wide variety 
of outcome measures have been employed 
in periodontal research. Surrogate outcomes 
which include clinical measures such as 
probing depth and clinical attachment level, 
radiographic outcomes such as bone level 
and other laboratory measures. In periodontal 
research few accepted endpoints are used 
frequently to assess the treatment outcome 
such as CAL and PPD in millimeter as they are 
believed to be the gold standard in evaluating 
the periodontal treatment outcomes. Even 
though evaluation of the treatment outcome 
was assessed by noting the post treatment 
tissue changes by various clinical parameters, 
periodontal attachment level measurement 
was taken as the gold standard in determining 
result of the therapy. The treatment outcomes 
in terms of clinical attachment level were 
calculated based on pre and post clinical 
attachment level measurements. Currently 
this clinical attachment level value is expressed 
in millimeter. The drawback of expressing 
pocket depth in millimeters is that the outcome 
measurement obtained from this value could 
not interpret the exact observation noted post 
operatively. In other words, by expressing the 

periodontal pocket depth in millimeter value, 
could not reflect the actual treatment outcome 
in a treated site. Hence, it is desirable to develop 
a tool as an Index by which exact treatment 
outcome could be appreciated with clarity 
for the clinician as well as for the patients to 
understand the success of the treatment. An 
index {Periodontal Treatment Outcome Index 
(PTOI)} was hence developed, keeping in view 
of the above objective to get a better evaluation 
of the post treatment results.

The development of this index was mainly 
focussed on converting millimeter value into 
percentage score (0 to100%) and this percentage 
score was applied and grade was obtained as:

Grade
Attachment 

gain 
(percentage)

Score

Grade A 75 - 100 % Excellent
Grade B 74 - 50 % Good
Grade C 49 - 25 % Satisfactory
Grade D 24 - 1 % Not 

Satisfactory
Grade E 0 % Poor

Using this index, a realistic expression of the 
treatment outcome in a site could be evaluated 
and a better expression of the treatment results 
can be appreciated by the patient in the same 
way as the clinician performing the treatment.

Hence, developing an index by modifying 
e x p r e s s i o n  o f  c l i n i c a l  a t t a c h m e n t 
values(millimeter) to percentage score and 
grade (A, B, C, D, E), a better expression of 
the treatment outcome could be achieved. 
Development of a more reliable research, 
with applicable endpoint evaluations is very 
important as it can lead to successful research 
outcomes that can be accepted in clinical 
practice.
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Introduction
Oral cavity is a mirror to overall health and well-

being of  patients. However, it can be affected by the 
presence of  various systemic diseases or conditions. 
One of  the systemic conditions that affect the oral 
cavity is hormonal changes. In females, hormonal 
fluctuations occur at different stages of  life during pu-

Assessment of Awareness, Experience, and Attitude of 
Female Dental Students about Oral and Gingival Changes 

during Menstrual Cycle: A Cross-Sectional Study

Sarah Alex1, Jose Paul2, Johnson Prakash D’Lima3, Senny Thomas Parackal3, Reshma TS4

ABSTRACT

Background: Significant shifts in hormone levels play a crucial role in modifying the oral mucosa at 
various critical periods in life, including puberty, menstruation, pregnancy, and menopause. These hormonal 
adjustments result in variations in estrogen and progesterone levels, influencing the health of  gingiva and 
the overall condition of  the periodontal area in the mouth.
Objective: To analyse the awareness, experience, and attitude of  female dental students about the oral 
and gingival changes such as gingival bleeding, gingival swelling, soreness, halitosis, burning sensation, 
aphthous ulcers, alteration in taste sensation, dryness of  mouth and mobility during the menstrual cycle.
Materials and methods: The present study was conducted as a crosssectional study among the dental 
students of  Kerala. A self  administered, semi structured questionnaire consisting of  14 questions was 
used to assess the attitude and awareness of  oral and gingival changes in female dental students during 
menstruation. 
Results: Most participants (61.3%) had a menstrual cycle length of  28–30 days, and 80% reported 
experiencing psychological discomfort during their cycle. The study included 269 married women, 236 
of  whom had regular menstrual cycles. A small fraction was taking oral contraceptive pills (1.33%) or 
hormonal therapy for PCOD (1.6%) were excluded from the study. Regarding oral health, only 45.1% 
of  participants noticed changes during their menstrual cycle, including aphthous ulcers (23.2%), gingival 
bleeding (32.6%), soreness of  the gingiva (6.6%), and halitosis (58%). A minority experienced dryness of  
the mouth (6.6%), while most did not notice teeth mobility or a burning sensation in the oral cavity. Few 
sought medical advice (3.3%) or dental consultation (3.6%), and most did not take additional measures 
to address these changes.
Conclusion: This study concludes that while participants had knowledge about menstruation associated 
discomforts, they were uninformed about many oral changes that occur during the cycle.
Keywords: Cross-sectional study, female hormones, oral changes, periodontal health

berty, menstruation, pregnancy, or menopause.1 These 
hormonal fluctuations lead to numerous alterations 
within the oral cavity in females. It may lead to different 
changes in the physiological and behavioural patterns 
of  the body.2 The two main female sex hormones are 
estrogen and progesterone. Receptors for both have 
been found in human gingiva.3

1Postgraduate student, 2Professor and Head, 3Professor, 4Senior Lecturer, Department of  Periodontics, Annoor Dental College 
and Hospital, Muvattupuzha, Kerala, India. Corresponding Author: Dr. Sarah Alex, E-mail: sarahkarott@gmail.com
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The fluctuations in ovarian hormones can lead to 
multiple changes in the oral cavity like increased gingi-
val bleeding, sensitivity, and tenderness which has been 
reported in young females during puberty and 3–4 
days before menstruation. These issues resolve once 
menstruation has begun.3 Machtei et al., in their lon-
gitudinal, prospective study compared the periodontal 
status of  premenopausal women at different times dur-
ing their menstrual cycle. They concluded that many 
women reported an increase in gingival inflammation 
and discomfort associated with their menstrual cycle, 
especially during menses period.4 This is a cross-
sectional closed ended questionnaire based study that 
attempts to analyse the awareness and knowledge on 
oral and gingival changes that occur among the female 
dental students during menstrual cycle. 

There is strong evidence that suggests that sex 
hormone levels may alter the inflammatory response 
to plaque which increases the risk of  gingivitis and 
periodontitis. Since very limited data is available regard-
ing this among the female dental students of  Kerala, 

it is imperative to assess the oral and gingival changes 
during the menstrual period.

Materials and Methods 
This cross-sectional study was conducted in the 

Department of  Periodontology, Annoor Dental Col-
lege and Hospital, Muvattupuzha, Kerala, India. The 
study included a target population comprising 400 
healthy menstruating females (dental students) of  
age groups between 18-30 years who were willing to 
participate voluntarily. 

Inclusion criteria:
•	 Participants of  ages ranging 18 to 30 years
•	 Systemically healthy participants
•	 Participants with regular menstrual cycles

Exclusion criteria: 
•	 Patients who are pregnant or lactating
•	 Under hormonal therapy for polycystic ovar-

ian disease (PCOD)
•	 Those taking oral contraceptives

Table 1: Response to questionnaire

Parameter Frequency (%)
Duration of the menstrual cycle:

Less than 28 days:
28-30 days:

More than 30 days:

91- 30.3%
184- 61.3%
25- 8.3%

Do you experience any psychological discomfort during the cycle:
Yes
No

240- 80%
60- 20%

Do you experience any oral changes during the cycle:
Yes 
No 

181- 45.1%
119- 39.6%

How many days prior to the cycles do you notice these changes:
The day before

Three days before
7 days before

During
7 days after

44- 11%
66- 16.5%
70- 23.3%
112- 27.9%

8- 2.6%
Have you developed aphthous ulcers during the cycle:

Yes
No

Do not know 

93- 23.2%
70- 17.5%
137- 45.6%

Have you experienced bleeding in gums
Yes
No

98- 32.6%
202- 50.4%

Sarah Alex, Jose Paul, Johnson Prakash D’Lima,  
Senny Thomas Parackal, Reshma TS
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Have you experienced swelling and soreness of gums
Yes
No

Maybe

20- 6.6%
215- 53.1%
67- 22.3%

Have you had alteration in taste sensation during the cycle
Yes
No

2-98%
298-2%

Have you experienced bad breath during the cycle
Yes
No

174- 58%
126- 42%

Have you had burning sensation in oral cavity during the cycles:
Yes
No

146- 48.6%
154- 51.3%

Have you experienced signs of dryness of mouth:
Yes
No

20-6.6%
280- 93.3%

Have you experienced increased teeth mobility during menstruation:
Yes
No

Not sure

1-0.3%
295- 98.3%

4- 1.3%
Have you ever consulted a dentist/physician in this regard:

Dentist
Physician

No

11- 3.6%
10- 3.3%
279- 93%

Do you do any additional measures to overcome these changes:
Yes
No 10- 3.3%

290- 96.6%

A self  administered semi structured closed-end 
questionnaire was designed comprising of  14 ques-
tions. Questionnaire was anonymous to ensure the 
confidentiality and reliability of  data. A web based 
online survey was planned using Google Forms- cir-
culated using WhatsApp private messages and groups. 
The demographic data like age, marital status, medical 
and drug history (to rule out polycystic ovarian syn-
drome , thyroid dysfunction) was recorded. The ques-
tionnaire was available in English language only. Data 
was entered in Excel and analysed using IBM SPSS 
statistics version 22 (IBM Corp. Released 2013. IBM 
SPSS Statistics for Windows, version 22.0 Armonk, 
NY, USA: IBM Corp.). The analysis of  answers in-
volved descriptive quantitative statistics, for example, 
frequency and percentage. 

The objectives of  the study were to analyse: oral 
and gingival changes such as gingival bleeding, gin-
gival swelling, soreness, halitosis, burning sensation, 

aphthous ulcers, alteration in taste sensation, dryness 
of  mouth and mobility. 

Results 
In the present study, a Google form was cir-

culated among 400 female participants comprising 
different age groups ranging from 18 to 30 years, out 
of  which 100 females who participated did not fill 
the form completely or complete the questionnaire or 
did not include in the inclusion criteria. Among the 
participants, 1.33% were taking oral contraceptive pills 
and 1.6% of  them were taking hormonal therapy for 
PCOD, only two of  them were pregnant or lactating, 
hence excluded from the study.

Hence, forms of  300 participants were consid-
ered for the statistical analysis. Maximum participants 
were in the age group of  21–25 years, i.e., 210 partici-
pants followed by 80 participants in the age group of  
26–30 years. Only ten participants participated in the 

Assessment of  Awareness, Experience, and Attitude of  Female 
Dental Students about Oral and Gingival Changes during 

Menstrual Cycle: A Cross-Sectional Study
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age group of  18– 20 years. Among the participants, 
61.3% had a duration of  28–30 days’ menstrual cycle 
and 80% had experienced psychological discomfort- 
during the cycle. Also, 269 were married women, 236 
women had a regular menstrual cycle. No history of  
PCOD was reported by 97% of  women, and 290 
participants reported that they are not taking any 
medications for thyroid dysfunction. 

When asked about experience of  any oral changes 
during cycle, only 45.1% experienced oral changes. Par-
ticipants reported that they did not experience altered 
taste sensation. Aphthous ulcers were experienced 
by 23.2% women and 32.6% of  them had gingival 
bleeding. Soreness of  gingiva was felt by 6.6% and 
58% women had experienced halitosis. Only 6.6% of  
participants experienced dryness of  mouth. Majority 
of  the participants reported that they did not experi-
ence signs of  teeth mobility or any burning sensation 
in the oral cavity. Also, 3.3% of  participants consulted 
a doctor in this regard and 3.6% of  them consulted a 
dentist. Most of  the participants did not do any addi-
tional measures to overcome these changes (Table 1).

Discussion
Due to fluctuation in the hormones, women re-

port multiple oral discomforts which could be burning 
sensation, bleeding of  mucosa with minor irritation, 
redness of  gums, recurrent oral ulcers, halitosis and 
even dryness of  mouth. The oral changes encountered 
and reported in the present study were only about 
27.9%, of  which aphthous ulcers contributed to 23.2% 
of  them, whereas a study conducted by Balan et al.5 
showed 30% of  the patients with aphthous ulcers. In 
the present study, the maximum participants were of  
ages between 21-25, 7.3% of  them reported bleeding 
gums and 6.6% reported gingival swelling which is 
almost similar to results of  study conducted by Kar-
dalkar et al.2

 In a study conducted by Gomes et al., only 4% of  
participants knew the correlation between oral health 
and menstruation, 6% noticed bleeding gums, and 26% 
reported discomfort and tender gums. In the present 
study, 32.6% participants reported bleeding gums. The 
microbial dental plaque induces tissue inflammation 
that may manifest and remain as gingivitis or proceed 
to periodontitis in certain patients.6

Shourie et al., in their study concluded that the 

pre-existing gingivitis could be exaggerated by the sex 
hormones, however, these hormones have a very negli-
gible effect on healthy periodontium and the significant 
effect of  hormone and oral changes is uncertain.7

In the present study, no participants had experi-
enced altered taste sensation. Halitosis was reported 
by 58% of  the participants and majority did not have 
burning sensation in oral cavity during this period. 

Gomes et al., reported 4% altered taste sensation, 
whereas Balan et al., did not report any cases with 
altered taste sensation. Among the participants, 6.9% 
took treatment for any oral-related changes during 
menstruation which was very negligible. According to 
Gomes et al 97% of  the participants did not undergo 
any treatment and in the present study 93% of  the 
participants did not consult a dentist or a physician 
for any treatment.5,6

Conclusion
Due to fluctuations in the hormones during the 

menstrual cycle, women have reported multiple oral 
discomforts such as gingival inflammation, gingival 
bleeding, gingival swelling and soreness, halitosis, aph-
thous ulcers, etc. It can give us more insight into how 
female hormones influence periodontal health2. The 
results from this study can help us in understanding 
the subtle changes that occur during this period both 
orally and physiologically. It can eventually help women 
understand the importance of  maintaining good oral 
hygiene and have good menstrual hygiene practices. 
Since the present study focuses only on a subpopula-
tion of  the South Indian population, elaborate large-
scale studies will be required among this ethnic group.

Clinical Significance
The menstrual cycle is a stage in a woman’s life 

characterized by numerous physiological alterations 
within the body. Different phases of  the menstrual 
cycle exhibit distinct physiological responses and be-
haviours. There is strong evidence available suggesting 
that sex hormone levels may alter the inflammatory 
response to plaque which increases the risk of  gingivitis 
and periodontitis. Since very limited data regarding this 
is available among the female population of  Kerala, 
it is imperative to assess the oral and gingival changes 
during the menstrual period.

Sarah Alex, Jose Paul, Johnson Prakash D’Lima,  
Senny Thomas Parackal, Reshma TS
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Introduction
Periodontal therapy is commonly directed to-

wards the restoration of  damaged periodontal tissues, 
encompassing the function of  the periodontal liga-
ment, alveolar bone, and cementum. The preferred 
methods for achieving this include scaling and root 
planing (SRP) along with open flap debridement 
(OFD) surgery, aimed at eradicating pockets and fa-
cilitating the repair of  periodontal tissues.1

Following traditional surgical methods like open 
flap debridement, the restoration of  lost periodontal 
attachment primarily involves the formation of  a long 
junctional epithelium between the gingival flap and 
the previously affected root surface. Regeneration in 
periodontal therapy is defined as the process of  repro-
ducing or reconstructing a damaged part to restore the 
architecture and functionality of  the periodontium. 
The objective of  regenerative periodontal therapy is 
to rehabilitate both the structure and function of  the 
periodontium. Achieving periodontal regeneration 
necessitates a coordinated series of  biological pro-

Treatment of Intrabony Defect in the Anterior Region 
using Allograft and Injectable Platelet Rich Fibrin 
(I-PRF)- A Case Report

Swetha Satheeskumar1, Senny Thomas Parackal2, Jose Paul3, Johnson Prakash D’Lima4, Reshma T.S5

ABSTRACT

While periodontitis primarily affects the periodontal tissues through infection, the changes occurring in 
the bone are critical as bone destruction leads to tooth loss. While horizontal bone loss is more prevalent, 
vertical bone loss presents a better opportunity for regenerative periodontal therapy. Recently, there 
has been a growing emphasis on the use of  platelet-rich fibrin (PRF) to achieve predictable periodontal 
regeneration. PRF is a concentrated suspension of  growth factors derived from platelets, which play a 
pivotal role in moderating wound healing and promoting tissue regeneration. This article presents case 
report of  a patient with infrabony defects treated by combining PRF with allograft. The aim is to compare 
the clinical and radiographic outcomes achieved by this combination therapy.
Keywords: Intrabony defect, Platelet rich fibrin, Guided tissue regeneration, Allograft, Periodontal 
regeneration

cesses, including cell migration, adhesion, growth, 
and differentiation. These processes are crucial for 
enhancing the success and predictability of  periodontal 
regenerative procedures.2 Several biomaterials can aid 
in the regeneration of  lost tissues of  the periodontium 
such as soft tissue grafts, bone grafts, guided tissue 
regeneration (GTR) or a combination.

Various bone grafts, including autogenous grafts, 
demineralized freeze-dried bone allografts (DFDBA), 
bovine bone xenografts, and synthetic bone substi-
tutes have demonstrated regenerative capabilities 
and have been successfully employed in treating in-
trabony defects. The application of  DFDBA, either 
independently or in combination with other treatment 
approaches for periodontal therapy, has consistently 
shown notable enhancements in both soft and hard 
clinical tissue parameters.3

A recent innovation in dentistry is the preparation 
and use of  platelet-rich fibrin (PRF), a concentrated 
suspension of  the growth factors found in platelets. 
These growth factors are involved in wound healing 
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and are postulated as promoters of  tissue regenera-
tion.2

In this case report, treatment of  an angular defect 
in the upper anterior region using DFDBA (Rocky 
Mountain Tissue Bank), injectable platelet rich fibrin 
(i-PRF) and GTR membrane is discussed.

case report
A 13-year-old female patient, reported to the 

Department of  Periodontics and Implantology with 
a complaint of  occasional pain and pain while having 
food in the upper front tooth region for 1-2 months. 
Patient did not have any relevant dental or medical his-
tory and was not under any medication. Patient did not 
give history of  any habits. On examination, the patient 
had gingival inflammation in relation to teeth 11 and 
21 (figure 1a and 1b). A probing depth of  9mm was 
noted in the mesio-palatal aspect of  21. Tenderness 
on lateral percussion was noted in relation to 21. On 
radiographic examination, an angular defect of  depth 
10mm was noted in relation to mesial aspect of  the 21 

(figure 2). The patient was diagnosed to have localized 
periodontitis stage III grade A.  Patient was advised 
to undergo oral prophylaxis and was reevaluated. The 
patient was further advised to undergo an open flap 
debridement treatment with placement of  DFDBA, 
i-PRF and GTR membrane. Written informed con-
sent was obtained following a discussion of  risks and 
benefits of  the procedure. 

Surgical Procedure
Local anesthesia (lidocaine 1:1,00,000 epineph-

rine) 1.5ml was infiltrated buccally and 0.3ml was used 
for nasopalatine block in the palatal aspect for anesthe-
tising teeth 22,21,11,12 region.  Sulcular incision was 
given in relation to teeth 22, 21,11 and 12, buccally and 
palatally. Flap was elevated both buccally and palatally 
in relation to teeth 22,21,11 and 12 (figure 3a and 3b). 
Debridement and degranulation were done (figure 4a 
and 4b). Root conditioning was done in relation to 
tooth 21 using tetracycline hydrochloride(figure 5). 
DFDBA was placed in relation to the angular defect 

Figure 1a: Pre-operative view-
buccal aspect

Figure 1b: Pre-operative view -palatal aspect Figure 2: Angular 
defect in relation to 

mesial aspect of tooth

Figure 3a: Sulcular incision 
and buccal flap elevation

Figure 3b: Sulcular 
incision and palatal flap 

elevation

Figure 4a: Degranulation and 
debridement done on buccal 

aspect
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on the mesial aspect of  tooth 21. For preparation of  
i-PRF, 13ml blood was obtained from the patient’s 
cubital vein in the purple tube and was placed in the 
DUO Quattro PRF Centrifuge. The centrifugation 
was set at 700rpm for 5 minutes. After the centrifuga-
tion, the obtained i-PRF was then injected in relation 
to mesial aspect of  tooth 21 (fig 6b,6c and 7b). GTR 
membrane was trimmed to conform to the defect and 
placed in relation to teeth 21 and 11 (figure 8b). Flaps 
were approximated using non-resorbable braided 3-0 
silk sutures. (figure 9a)

Post-operative care
The prescribed care included capsule Amoxicillin 

500 mg three times a day for 5 days;  Mefenamic acid 
and paracetamol combination tablet, two times a day 
for 5 days; and 0.2% chlorhexidine mouthwash twice 
daily for one week. The sutures were removed after 
one week. Surgical wounds were cleaned with betadine 
solution, and the patient was advised to brush gently 

with a soft toothbrush. Patient was also instructed 
on oral hygiene maintenance and was examined after 
three months. After three months, satisfactory soft 
tissue healing and radiographic bone fill was achieved. 
(figure 10a, 10b and 10c)

Discussion
The ideal goal of  periodontal therapy is the 

reconstitution of  bone and connective tissue attach-
ment that has been destroyed by the disease process. 
Achieving complete regeneration of  the periodontium 
following periodontal treatment modalities has proven 
challenging due to variations in the healing capacities 
among periodontal tissues. A wide array of  treatment 
options exists, but only a subset can be considered truly 
regenerative procedures. As a result, dental research 
and industry have focused more intensely over the 
last two decades on biologically inert, synthetic, and 
autologous materials for implantation into periodontal 
intrabony defects.2

Figure 4b: Degranulation and 
debridement done on palatal 

aspect

Figure 5: root conditioning 
using tetracycline hydrogen 

chloride

Figure 6a: DFDBA

Figure 6b:  DFDBA placed in relation 
to the intrabony defect mesial to  

tooth 11

Figure 7a: i-PRF Figure 7b: i-PRF injected in relation 
to the mesial aspect of tooth 11
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The present case report showed the clinical ef-
ficacy of  PRF + DFDBA allograft in the treatment of  
intrabony defects in patients with significant improve-
ments in clinical and radiographic parameters. 

Platelet-rich fibrin (PRF) takes the form of  liq-
uid and can be combined with bone graft, providing 
numerous benefits such as enhancing wound healing, 
stimulating bone growth and maturation, stabilizing 
grafts, sealing wounds, controlling bleeding, and en-
hancing the manageability of  graft material.2

Incorporating concentrated platelets into graft 
materials leads to a more reliable outcome. Platelet-rich 
fibrin (PRF) contains growth factors such as platelet 
derived growth factor (PGDF) and transforming 
growth factor beta (TGF-β), which facilitate protein 
synthesis in bone tissues, promote angiogenesis, and 
augment woven bone formation, among other func-
tions.4

DFDBA has been used in periodontal therapy 
for years together. It is known to have an osteogenic 
potential that is manifested by exposing bone morpho-
genic proteins (BMPs) which presumably can induce 

host cells to differentiate into osteoblast. They have 
been successfully used to reconstruct intraosseous 
periodontal defects.2

Anuj Sharma et al.and Thorat et al. researched 
to investigate the clinical and radiographic efficacy 
of  autologous platelet-rich fibrin (PRF) in managing 
intrabony defects in patients with chronic periodontitis. 
They observed a significant reduction in pocket depth, 
gain in clinical attachment level (CAL), and increase 
in bone fill at sites treated with PRF in conjunction 
with conventional open-flap debridement, compared 
to those treated with conventional open-flap debride-
ment alone.(5,6)

In their study conducted in 1987, Mellonig et al. 
assessed the efficacy of  DFDBA in human periodontal 
defects. Group 1 received DFDBA treatment while 
Group 2 underwent only open-flap debridement. 
Evaluation was conducted six months postoperatively, 
revealing a 64.7% bone fill in sites treated with DFD-
BA. The researchers concluded that DFDBA exhibits 
promising potential as a graft material for periodontal 
regenerative therapy.(7)

Figure 8a: GTR 
membrane customised

Figure 8b: GTR membrane placed 
onto the buccal and palatal aspect of 

teeth 21 and 11

Figure 9a: Sutures placed

Figure 10 a: Three month 
post operative view – 

buccal aspect

Figure 10 b: Three month post 
operative view – palatal aspect

Figure 10c: Radiographic 
appearance after 3 months
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Simonpieri et al. outlined four benefits associated 
with the utilization of  platelet-rich fibrin (PRF) during 
bone grafting. Initially, the fibrin clot assumes a crucial 
mechanical function by preserving and safeguarding 
the graft, while PRF fragments act as biological con-
nectors among bone particles. Secondly, the fibrin net-
work facilitates the migration of  cells, vascularization, 
and sustains graft viability. Thirdly, growth factors such 
as PDGF, TGF-β, and insulin-like growth factor (IGF) 
are gradually released as the fibrin matrix undergoes re-
sorption, fostering an ongoing healing process. Lastly, 
the presence of  leukocytes and cytokines within the 
fibrin network can significantly contribute to the self-
regulation of  inflammatory and infectious processes 
within the grafted material.8

According to a systematic review and meta-
analysis by Chen et al. based on the effectiveness in 
the use of  PRF in the treatment of  intrabony defects, 
the combination of  OFD with PRF consistently out-
performed OFD alone in reducing intrabony defect 
depth when compared both.9

According to Atchuta et al.in his study, combina-
tion of  DFDBA and PRF yielded enhanced clinical and 
radiographic outcomes compared to the individual use 
of  PRF or DFDBA alone. The combination of  PRF 
with DFDBA was employed to leverage a synergistic 
effect in the treatment of  intrabony defects among 
patients with chronic periodontitis.10

Bansal et al. and Khattar Sakshi et al. conducted 
studies to assess the effectiveness of  autologous 
PRF combined with DFDBA in treating periodontal 
intrabony defects. Their findings indicated that the 
combination of  PRF and DFDBA led to notable 
enhancements in clinical probing depth, relative at-
tachment level, and radiographic bone fill.11,12

The above-mentioned research demonstrates that 
PRF, whether used independently or in conjunction 
with bone graft, results in significant reductions in 
pocket depth, gains in clinical attachment level, and 
radiographic bone fill. However, the combination of  
PRF with DFDBA yielded more reliable outcomes.11,12

A variety of  regenerative techniques have been 
developed over time. It is crucial to acknowledge and 
utilize the advantages of  each method appropriately. By 
doing so, patients can potentially experience maximum 
regeneration, ideally restoring tissues to physiological 
levels.2

Conclusion
Based on the case presented, it can be inferred 

that PRF demonstrates clinical and radiographic ef-
ficacy in treating periodontal infrabony defects. PRF, 
being an autologous preparation, proves to be clinically 
effective and cost-efficient compared to other avail-
able regenerative materials. Nonetheless, long-term, 
multicenter randomized, controlled clinical trials will 
be necessary to further validate its efficacy.
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INTRODUCTION
Periodontal disease is one of  the major public 

health problems in the world and is the most 
common cause of  tooth loss in population. Due to 
the infectious nature of  periodontal diseases, patients 
with periodontitis can be treated with supplementary 
antimicrobials. The use of  herbs in the treatment of  
periodontitis is growing as an adjunct to nonsurgical 
modes of  treatment, either in single herb or polyherbal 
therapy.

Herbal medicine is both promotive and preventive 
in its approach and herbal medicines have fewer 
adverse effects. Plants have phytochemicals such as 
alkaloids, essential oils, flavonoids, and tannins that 
have strong antimicrobial activity and used as an anti-
inflammatory, antibiotic, analgesic, and antioxidative 
agents. This paper discusses the role of  herbal therapy 
in the treatment and management of  periodontal 
diseases.

Herbal Therapy: A New Direction in Periodontics 

Anusree Madhusoodanan1, Mohammed Feroz T P2, Deepthi V3, Nikhila T.M4

ABSTRACT

Periodontal disease is one of  the major public health problems in the world and is the most common cause 
of  tooth loss in population. Due to the infectious nature of  periodontal diseases, patients with periodontitis 
can be treated with supplementary antimicrobials. The use of  herbs in the treatment of  periodontitis is 
growing as an adjunct to nonsurgical modes of  treatment, either as single herb or polyherbal therapy.
Herbal medicine is both promotive and preventive in its approach and herbal medicines have fewer adverse 
effects. Plants have phytochemicals such as alkaloids, essential oils, flavonoids, and tannins that have strong 
antimicrobial activity and used as an antiinflammatory, antibiotic, analgesic, and antioxidative agents. This 
paper discusses the role of  herbal therapy in the treatment and management of  periodontal diseases.
Keywords: Periodontal disease, Phytotherapy, Antimicrobial resistance, Herbal medicine

HISTORY
Phytotherapy or phytomedicine has been a part 

of  medical traditions for treating certain diseases since 
200 B.C.   The first written evidence of  medicinal 
plant use was found in a clay board in the Sumerian 
culture. In India, medicinal plants have been used to 
treat patients’ illnesses since 800 A.C. Hippocrates, 
the father of  Greek medicine, depended on “natural” 
medicines to treat any kind of  illness.1 Since ancient 
times, many herbal plants have been used to treat and 
prevent certain diseases due to their curative properties. 
Plant-origin drugs have been extracted from barks, 
seeds, fruits, stems, roots, and other medicinal plants. 
There are approximately 500,000 plant species 
worldwide, of  which only more than 2,000 plants were 
thought to have curative properties from ancient times.

In a review by Lewis and Elvin, they note a 
quotation credited to the prophet Muhammed: ‘the 
Siwak (chewing stick) is an implement for the cleansing 
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of  teeth and a pleasure to God.2 The precise method 
for the use of  this equipment was recorded by the 
Babylonians in 5,000 BC. The use of  chewing sticks 
persists today among many African and southern 
Asian communities as well as in isolated areas of  
tropical America and the southern United States.2 The 
oldest written evidence of  medicinal plant’s usage for 
treatment has been found on a Sumerian clay slab 
from Nagpur, approx. 5,000-year-old. It comprised 
12 recipes for drug preparation referring to over 250 
various plants, some of  them are alkaloids such as 
poppy, henbane and mandrake.

The works of  Hippocrates (459–370 BC) contain 
300 medicinal plants classified by physiological action: 
wormwood and common centaury (Centauriumum 
bellatum Gilib) were applied against fever; garlic 
against intestine parasites; henbane, opium, deadly 
nightshade and mandrake were used as narcotics; 
fragrant hellebore and haselwort as emetics; celery, 
parsley, asparagus, sea onion and garlic as diuretics; 
oak and pomegranate as astringents.

PHYTOTHERAPY IN PERIODONTITIS 
Periodontal disease is a chronic inflammatory 

condition which starts with gingival inflammation 
and progressively causes soft tissue destruction and 
tooth loss.2 The periodontal pathogens associated with 
gingival and periodontal diseases are predominantly 
Gram-negat ive  anaerobic  microorganisms 
which include Aggregatibacter actinomycetemcomitans, 
Porphyromonas gingivalis, Prevotella intermedia, Bacteroids 
forsythias, Fusobacterium nucleatum, Campylobacter rectus, 
Streptococcus intermedius, and Treponema species.1 The herbs 
used for treatment of  periodontitis are Acacia catechu 
wild, aloe vera (Aloe barbadensis miller) chamomile, 
Azadirachta indica, Glycyrrhiza glabra (Liquorice root), 
Cinnamomum zeylanicum, Allium sativum, Propolis, 
Mikania laevigata, Mikania glomerate, Drosera peltata, 
Helichrysum italicum, Coptidis rhizome, Piper cubeba, 
and Syzygium aromaticum. Tea tree oil (Melaleuca 
alternifolia) and Cordia verbenacea essential oils are 
some potential antimicrobial deriving agents used in 
the management of  various periodontal diseases.3

A study done by A Jamil et al. 4 in 2011 concluded 
that garlic allicin extract has a potential use for 
prevention and treatment of  periodontal disease. 
Results of  the study showed that allicin inhibited 

growth of  all tested bacteria (Porphyromonas gingivalis, 
Aggregatibacter actinomycetemcomitans, Fusobacterium 
nucleatum, Streptococcus mutans, Escherichia coli, Streptococcus 
sobrinus and Actinomyces viscosus).

Various Herbs and their uses in the Management 
of  Periodontal Disease

Turmeric (Curcuma longa) 
Components present: Curcuminoids: Curcumin, 

dethoxy curcumin, and bisdemethoxycurcumin volatile 
oils (turmerone, atlantone, and zingiberene), sugars, 
proteins, and resins 

Various actions of  the components: 
Antibacterial, antifungal actions 

Role in the management of  periodontal 
diseases: Acts both as bacteriostatic and bactericidal 
for several pathogenic grampositive bacteria as well as 
gramnegative bacteria, subgingival irrigation reduces 
bleeding on probing and redness and pocket probing 
depth, massaging the teeth with roasted ground 
turmeric eliminates pain and swelling. 

In a study by Suhag et al5 in 2007, it was seen 
that 1% curcumin solution can cause better resolution 
of  inflammatory signs than chlorhexidine and saline 
irrigation as a subgingival irrigant. Mean Probing 
pocket depth reduction was significantly greater for 
the curcumin group than all other groups on all post-
treatment days.

Behal et al6 in 2011 reported that the local drug 
delivery system containing 2% whole turmeric gel can 
be used as an adjunct to scaling and root planing.

Neem (Azadirachta indica) 
Components present: Betasitosterol, nimbandiol, 
nimbolide and quercetin, Nhexacosanol and 
nonacosane 
Various actions of  the components: Astringent, 
antiseptic, insecticidal, antiviral, and antihyperglycemic 
Role in the management of  periodontal diseases: 
Broad range antibacterial activity and helps in plaque 
growth inhibition

The anti-plaque activity of  neem chewing sticks 
is attributed to the fibrous nature of  sticks resulting in 
mechanical plaque removal however neem plant also 
contains chemotherapeutic antiplaque agents.7 The 
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presence of  Gallo tannins during the early stages of  
plaque formation could effectively reduce the number 
of  pathogenic microbes from binding to the tooth 
surface by increasing their physical removal from the 
oral cavity through aggregate formation.7

n 	The effective inhibition of  glucosyl transferase 
activity and the reduced bacterial adhesion as 
seen with the presence of  gallotannin extracts 
suggest some potential anti-plaque activity. Unlike 
antibiotics, antibacterial plant extracts produced 
no allergy in the gingiva that could inhibit their 
effectiveness.8

Tulsi (Ocimum sanctum) 
Components present: Eugenol, caryophyllene, 
germareneA, clemene and caryophylline oxide 
Phytochemicals such as ursolic acid, rosmarinic acid 
and oleanolic acid 
Various actions of  the components: Antibacterial 
properties, immunomodulatory action
Role in the management of  periodontal diseases: 
Effective against Grampositive and Gramnegative 
bacteria, immunomodulatory effect acts by increasing 
the levels of  interferon, interleukin4 and T helper cells 
that will strengthen host response to infections.

Tulsi leaves when chewed raw help in maintaining 
oral hygiene. Carracrol and Tetpene are the 
antibacterial agents present in this plant. Sesquiterpene 
b caryophyllene also serves as the antibacterial agents. 
This constituent is Food and Drug Administration 
approved food additive which is naturally present 
in Tulsi.9 Tulsi leaves which are dried in sun and 
powdered can be used for brushing teeth. It can also 
be mixed with mustard oil to make a paste and used 
as toothpaste. Tulsi has also proven to be effective in 
counteracting halitosis. 

Its anti-inflammatory property makes it a suitable 
remedy for gingivitis and periodontitis, and it can be 
used for massaging the gingiva in these periodontal 
conditions.10 Tulsi contains vitamin A and vitamin C, 
calcium, zinc and other metals. It also has chlorophyll 
and many other phytonutrients.

Pomegranate (Punica granatum) 
Components present: Ellagic acid ellagitannins 

(including punicalagins), punicic acid, flavonoids, 
anthocyanidins, anthocyanins, and estrogenic flavanols 

and flavones 
Va r i o u s  a c t i o n s  o f  t h e  c o m p o n e n t s : 
Antiinflammatory, antimutagenic, and antifungal 
activity 
Role in the management of  periodontal diseases: 
Antibacterial properties against perio pathogens and 
antiplaque effect, significantly improves clinical signs 
of  chronic periodontitis and lower interleukin1β And 
interleukin6 level.

Active components including polyphenolic 
flavonoids (e.g., punicalagins and ellagic acid), 
are believed to prevent gingivitis through several 
mechanisms including reduction of  oxidative stress 
in the oral cavity, direct antioxidant activity, anti-
inflammatory effects, antibacterial activity, and direct 
removal of  plaque from the teeth.9 

In a study by Somu et al in 201211 evaluating 
the effects of  pomegranate on gingivitis concluded 
that the pomegranate gel when used as an adjunct 
with mechanical debridement was efficient in treating 
gingivitis.

Aloe-vera (Aloe barbadensis miller)
Components present: Vitamins, enzymes, 

minerals, sugars, lignins, saponins, salicylic acids, and 
amino acids 

Various actions of  the components: 
Antibacterial, antioxidant, antiviral and antifungal 
actions

Role in the management of  periodontal 
diseases: Local drug delivery system in periodontal 
pockets inhibit periodontopathic bacteria, it also 
reduces bleeding, inflammation, and swelling of  the 
gums and acts as a powerful antiseptic.

Oliveira et al12 in 2008 observed a significant 
reduction in plaque and gingivitis after a 30-day use of  
mouth rinse containing aloe vera with toothbrushing.

Acacia catechu Wild
This plant is used as mouthwash for gingival and 

throat infection like gingivitis stomatitis. The extracts 
of  this plant have various pharmacological effects 
like antipyretic, anti-inflammatory, anti-diarrhoeal, 
hypoglycaemic, hepatoprotective, antioxidant and 
antimicrobial activities. Its antiplaque effect helps in 
preventing gingivitis.
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A clinical study by Rani et al13 2022 on a dentifrice 
herbal tooth powder containing acacia catechu 
reported that 87-95%, 70-72% and 80-95% reductions 
in plaque scores, gingivitis and dental calculus scores 
respectively after 15 days of  treatment.

Grape seed extract 
Components present: Polyphenolic compounds, 
mainly monomeric catechin and epicatechin, gallic 
acid, and polymeric and oligomeric procyanidins 
Var ious  ac t ions  o f  the  components  : 
Immunomodulator agent, antioxidant, anticarcinogenic, 
antiinflammatory effects. 
Role in the management of  periodontal diseases: 
Inhibit osteoclast differentiation, reduce osteoclast 
activity, and stimulate bone formation, bacteriostatic 
effect on the anaerobes

Rayyan et al.14 in 2018, conducted a study and 
found that Grape seed extract reduces gingival index 
and plaque index in chronic periodontitis patients.

A study by Toker et al.15 in 2018 found that 
Grape seed extract administration may reduce the 
inflammation of  periodontium and alveolar bone loss 
by decreasing the levels of  Matrix Metalloproteinases-
8(MMP-8) and Hypoxia Inducible Factor-1α(HIF-1α).

Pineapple 
Components present: Bromelain 
Various actions of  the components: Fibrinolytic, 
antiedematous, antithrombotic, and antiinflammatory, 
antibacterial 
Role in the management of  periodontal diseases: 
Antibacterial efficacy against all the isolated strains 
of  both aerobic and anaerobic microorganisms 
(Streptococcus mutans, Escherichia coli, Porphyromonas 
gingivalis, and Aggregatibacter actinomycetemcomitans)

Tadikonda et al16 in 2017 proved the anti-plaque 
and anti-gingivitis efficacy of  a dentifrice containing 
bromelain.

Guava 
Components present: Vitamins, tannins, phenolic 
compounds, flavonoids, essential oils, sesquiterpene 
alcohols, and triterpenoid acids 
Various actions of  the components: Antioxidant, 
antiinf lammatory, antispasmodic, anticancer, 

antimicrobial, antihyperglycemic, and analgesic 
Role in the management of  periodontal diseases: 
Guava has antibacterial activity against both 
Grampositive and Gramnegative bacteria. The anti-
inflammatory action of  guava is because of  its ability 
to inhibit prostaglandin (PG), kinin, and histamine. It 
also has immunomodulatory activity on Nuclear factor 
kappa β(NF-kβ) and also prevents bone resorption by 
blocking lipopolysaccharide induced NFkβ activation.

Amaliya et al17 in 2018  for assessed the effect of  
guava and Vitamin C supplementation on experimental 
gingivitis found that the development of  experimental 
gingivitis can be prevented by the consumption of  
either 200 g guava/day or 200 mg synthetic vitamin 
C/day.

Mango (Magnifera indica) 
Mango leaf  contains ascorbic and phenolic acids 

which are known to possess antibacterial properties. 
Mango leaves (magnifera indica) possess antibacterial 
properties against anaerobic dental microflora such as 
Prevotella intermedia and Porphyromonas gingivalis 
and can effectively be used as adjunct for maintenance 
of  oral hygiene.18

Cloves (Sysygium aromatium)
Cloves have antiseptic, stimulant, and antiemetic 

(vomiting preventive), antibacterial properties and are 
used to treat variety of  oral conditions like gum pian, 
adjunct to root canal therapy etc. Eugenol, the primary 
component of  clove’s volatile oils, functions as an anti-
inflammatory substance. Clove also contains a variety 
of  flavonoids, including kaempferol and rhamnetin, 
which also contribute to clove’s anti-inflammatory 
(and antioxidant) properties.

Garlic (Allium sativum)
Allicin is considered the most therapeutic 

constituent of  garlic.
Groppo et al19 in 2007 found that the garlic has 

antimicrobial properties in vitro against streptococci and 
anticariogenic properties against oral microorganism.

Drynaria
One of  the traditional Korean medicines, 

Drynaria fortunei is one of  candidates known to 
be effective for the treatment of  inflammation, 
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Table 1 - Commonly used medicinal plants for gingival and periodontal diseases1

Family and taxon Part used Periodontal use
[Acoraceae] Acorus calamus Rhizome Paste of rhizome is applied on gums to relieve pain
[Amaranthaceae] Achyranthes aspera Bark Treatment of gum disorders
[Acanthaceae] Justicia adhatoda Twigs Twigs are used as toothpicks and to treat pyorrhea
[Amaryllidaceae] Allium sativum Bulb Paste of the bulb is applied to the gums to treat infection
[Anacardiaceae] Anacardium occientale Twigs and leaves Used for routine cleaning of teeth
[Cashews] Mangifera indica Twigs, leaves Used for regular cleaning of teeth
[Ginger family Curcuma longa Rhizome To treat pyorrhea and gum infections

[Leguminosae] Acacia Arabica
Tender leaves, 

bark

Decoction of tender leaves is used as a mouthwash and to treat 

spongy gums. Burnt bark used as tooth powder.
Acacia catechu [Legumes] Seeds Reduces bacterial load
[Legumes] Glycyrrhiza glabra Root Effectively reduces plaque formation by its antibacterial effect.
Pongamia pinnata [Legumes] Leaves Used for routine cleaning of teeth
[Mahogany] Azadirachta indica Bark To treat pyorrhea and gum infections
[Mints] Vitex negundo Leaves Leaf decoction is used as a mouthwash
[Mulberry family] Ficus bengalensis Latex, twigs To strengthen gums, slender twigs are used as a toothbrush.
[Myrtle family] Psidium guajava Leaves Used to treat swollen gums and oral ulcers
[Palms] Areca catechu Pericarp Used for regular cleaning of teeth.
[Palms] Cocos nucifera Husk For regular cleaning of teeth

[Phyllanthaceae] Emblic myrobalan Fruit General rebuilder of oral health
[Piperaceae] Piper betle Leaves Used in the treatment of malodor
[Piperaceae] Piper nigrum Fruit Treatment of oral infection
[Punicaceae] Punica granatum Fruit Used to treat bleeding gums

[Rose family] Crateagus oxycanthus Fruit Stabilizes collagen and strengthens the gingival tissues

[Rutaceae] Citrus limonum Risso Outer peel For routine cleaning of teeth
[Rutaceae] Citrus medica Fruit Used to treat bleeding gums

[Sapindaceae] Sapindus mucorosai Seed Used in the treatment of gingival inflammation

[Salvadoraceae] Salvadora persica Stem Used as a chewing stick for oral care
[Sapotaceae] Mimusops elengi Stem To treat spongy gums and pyorrhea

[Spurges] Jatropha curcas
Stem, leaves

Decoction of leaves used as a mouthwash and to cure bleed- ing 

gums. The stem can be used as toothbrush
[spurge family, Euphorbiaceae] Jatropha 

gossypifolia
Twigs Twigs can be used as toothbrush for routine cleaning

[Spurges] Ricinus communis Root, Leaves Roots are used as a toothbrush. Leaf juice is used as a mouth wash
[Walnut family] Juglens regi Oils, fruit Used to make tooth powder and to treat pyorrhea

osteoporosis and bone resorption.18

Jeong et al20 2003 reported that Drynaria fortunei 
extracts are shown to be potent inhibitors of  the 
degradation of  denaturated collagen by cathepsin K 
and of  bone resorption in an in vitro model.

Green tea (Camellia sinensis)

Can be used as a mouthwash or gargle in the 
treatment of  halitosis, sore throat, plaque build-up, 
and dental caries.  Green tea mouthwash has been 
shown to reduce plaque accumulation, and is free 
from side effects as of  chemical mouthwashes like 
chlorhexidine, listerine.

Catechins, a main component of  green tea 
showed an in vitro-bactericidal activity against odor-
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producing, periodontal bacteria, Porphyromonas 
gingivalis, and Prevotella species.21 Catechins and its 
derivatives could reduce periodontal breakdown by 
inhibiting collagenase and cysteine proteinase activity 
of  Porphyromonas gingivalis.

CONCLUSION
Active phytochemicals are useful for the 

prevention, treatment and maintenance of  periodontal 
diseases. The herbal medicines have shown to 
possess a wide array of  biological properties such 
as antimicrobial, antioxidant, and anti-inflammatory 
effects. Herbal extracts in the form of  dentifrice, 
medicated gel, ointment, solution etc. have been 
proved effective in preventing and treating periodontal 
disease. Pharmacologically active phytochemicals 
such as tannins, terpenoids, flavanoids, alkaloids are 
useful for the prevention, treatment and maintenance 
of  periodontal diseases. The natural phytochemicals 
present in these herbs aid in suppressing the alveolar 
bone loss, which is the striking feature in periodontitis. 

Although many studies, have shown the potency 
of  herbal medicines as an alternative to conventional 
therapy, there still lies a void in research with respect to 
the clinical application of  these agents in periodontics. 
Standardization and quality assurance of  these herbal 
remedies is also a key area to be focused in future. More 
organized and long-term research is to be carried out 
to support the use of  established remedies. Future 
targeted trials in learning the mechanism of  action of  
these herbal remedies are warranted.
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Introduction
The Zika virus (ZIKV) is a member of  the Flavi-

viridae family and genus of  flaviviruses, which are vi-
ruses that are transmitted by arthropods.1 The virus has 
the name of  the forest where it was originally discov-
ered, which translates from Ugandan language to mean 
“overgrowth.” Numerous serious human diseases, such 
as Dengue, West Nile fever, Yellow fever, and Zika 
fever, are caused by flaviviruses.2 The world medical 
community has been more aware of  ZIKV infections 
in recent years, primarily because of  their association 
with microcephaly and other neurological problems 
that follow maternal infections.3 Serological studies 
performed on human serum samples in Uganda later 
showed the presence of  neutralizing antibody against 
the virus, provides the first evidence that the virus can 
infect humans.4 Prior to 2007, ZIKV infections were 
primarily thought to have a narrow geographic distri-
bution; nevertheless, subsequent infection outbreaks 
have been reported in many nations.2 In this review 
we have discussed about the pathogenesis, clinical 
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features especially oral manifestations, management, 
and prevention of  ZIKV through a thorough literature 
search. This review will give you a broad insight about 
the ZIKV and its complications.

Virus Structure
A virus is an infectious microorganism made 

up of  a protein coat and a piece of  nucleic acid. Its 
molecular architectures are intricate. A virion is an 
infectious virus that has been fully formed.5 The most 
basic virions are made up of  two basic parts: a protein 
coat and nucleic acid, which can be either single- 
double-stranded RNA (Ribonucleic acid) or DNA 
(Deoxyribonucleic acid). named the capsid,5 which is 
composed of  many protein types and functions as a 
shell to shield the viral genome from nucleases. It also 
connects the virion to particular exposed receptors on 
the potential host cell during infection. Together, the 
nucleic and capsid make up the virion’s nucleocapsid. 
(Figure 1)
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Pathophysiology
The disease mostly spreads via the bite of  Aedes 

mosquitoes carrying the infection, especially Aedes 
albopictus and Aedes aegypti.6 When a blood-feeding 
female Aedes mosquito injects the virus into the skin 
of  its mammalian host, receptive cells are subsequently 
infected through certain receptors, initiating vector-
mediated transmission of  Zika.7 The ZIKV can infect 
a variety of  cell types after being transmitted by a 
mosquito bite, including skin keratinocytes, dermal 
fibroblasts, and dendritic cells (DCs). High infection 
rates in these cells 24 to 48 hours after infection have 
been observed in vitro experiments on fibroblasts ex-
posed to the ZIKV. Flow cytometric analyses of  DCs 
exposed to the virus reveal that up to 60% of  those 
DCs exhibit viral antigens 24 hours post-infection.2 

Mode of  Transmission 
In urban and suburban settings, the natural trans-

mission cycle is human-mosquito-human,involving 
Aedes species mosquitoes. The bulk of  epidemics 
are caused by Aedes aegypti and Aedes albopictus.6 

Additional modes of  transmission include blood 
transfusions, perinatal transmission, and sexual routes. 
(Figure 2)

Clinical and Laboratory Features 
Most cases of  Zika infection are thought to be 

asymptomatic or very minimally symptomatic. Two to 
seven days are the range for the incubation period. The 
most typical signs and symptoms include conjunctivitis, 
rash, myalgia, arthralgia, headache, oedema, and self-
limiting high fever. On occasion, some patients has 
been reported to experience symptoms such as sore 
throat, cough, vomiting, diarrhoea, and aphthous like 
mouth ulcers. Most infections seemed to be minor.8 

Real-time reverse transcription polymerase chain reac-
tion is used to detect virus RNA in serum, which is 
the basis for laboratory confirmation of  zika infection.

Zika Virus and Oral Health 
Recently, there has been an increased focus on 

the oral presentation of  ZIKV infection, as possible 
consequences for oral health have been noted by aca-
demicians and physicians. Symptoms of  the Zika virus 
infection can vary. The oral manifestation of  ZIKV 
infection has garnered more attention in the last few 
months. Scholars and doctors have recognised the po-
tential ramifications for dental health. Many symptoms 
and manifestations, including pain and discomfort, 
malfunctioning salivary glands, mouth ulcers, abnor-
malities of  the gingiva, and maculopapular rashes, can 
be caused by an infection with the Zika virus.9 Children 
with Congenital Zika Syndrome (CZS) often experi-
ence feeding disorders, swallowing difficulties, and a 
higher prevalence of  low weight.10 The shape of  the 
palate has been significantly associated with dysphagia 
in CZS patients. Additionally, vesicle/aphthous ulcer-
ation, palatal petechiae, altered dental growth, eruption 
cysts/hematomas, gingival bleeding, narrow palate, and 
bruxism might result from ZIKV infection.11

Brazil et al. recently observed localised hyper-
aemia and petechiae on the hand and palate of  an 
infected patient.12 Additionally, Zika damages enamel, 
especially in anterior teeth, resulting in opacity and 
hypoplasia. When the primary teeth erupted, all 
children with congenital Zika syndrome experienced 
increased salivation, irritability, and gingival itching11 
and they exhibited a higher propensity to have short 
labial and lingual frenums, improper lingual posture, 
small palatine vaults, and delayed eruption of  their 
first deciduous tooth. Another significant discovery is 
the existence of  dental modifications in the quantity 
and shape of  teeth as well as changes in the eruption 
sequence.13 

In a child’s normal development, the palate is 
relatively wide and flat during childhood, and the re-
lationship between palatal dimensions and other body 
dimensions is not very strong. In more severe cases, 
there is a higher frequency of  the tongue’s improper 
position at rest and dental eruption delays. It is also 
important to draw attention to the narrow palatine 
vaults and changes like ankyloglossia and macroglossia. 
In addition, the phenotypic development of  orofacial 
disproportions, decreased skull size, retrognathia, and 
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micrognathia has been favourably associated with 
ZIKV-caused microcephaly. Frequent hypersaliva-
tion, irritability, and gingival pruritus have also been 
described.14 

The discovery of  the ZIKV in saliva has raised 
concerns regarding potential glandular involvement. 
Some people infected with the ZIKV may have oral 
pain and discomfort; this can occur as a symptom in 
addition to the disease’s systemic manifestation.6

Zika virus in saliva
During the acute stage of  the illness, ZIKV RNA 

was discovered in saliva. It’s unclear if  saliva may carry 
the infection.15 It leads to malfunction of  the salivary 
glands and raises questions regarding possible involve-
ment of  the salivary glands.6 It was discovered that 
saliva has a higher capacity for virus detection than 
blood or urine.11 

Oral ulcers are painful open sores in the mouth 
that some ZIKV infected people have reported. These 
ulcers may worsen the person’s mouth pain and make 
it more difficult for them to eat and speak comfort-
ably. Although it is not exclusive to the oral cavity, the 
maculopapular rash—a recognisable skin rash linked to 
ZIKV infection—may also spread to the oral mucosa 
and cause lesions or discolouration there.6  

Prevention 
Standard measures were created by the centre 

for disease control and prevention (CDC) in 1996 

to stop pathogens from spreading through blood 
and other potentially infected materials. While saliva 
is another possible route of  infection, blood-borne 
viruses have received the majority of  attention in 
efforts to minimise transmission in dental offices8. 
The primary method of  reducing transmission risk 
in dental office combine standard precautions with 
performance-based standards. Hand hygiene, use of  
personal protective equipment, reducing the risk of  
cross contamination are CDC’s recommendations.9 
The second tier of  infection control- transmission 
based precautions may be necessary when patients 
have documented infection, where they may have been 
exposed to a highly transferable pathogen.5 There is 
no proof  that the ZIKV spreads from patients to 
healthcare professionals, despite the virus being found 
in a variety of  bodily fluids such as saliva and blood.

Management 
There is no specific treatment option available 

for ZIKV infection.  The course of  disease is self-
limiting and it can be controlled primarily by bed rest 
and supportive care including more intake of  fluid to 
prevent dehydration.16 In ZIKV endemic areas sys-
tematic mosquito control programs can be carried out 
by public health organizations. Mosquito bite can be 
avoided by using mosquito repellent, window screens 
and bed nets. There are many studies are being carried 
out in zika vaccine development. 

Figure 2: Transmission cycle of Zika virus
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Conclusion 
The Zika virus, once a relatively obscure patho-

gen, garnered global attention due to its swift spread 
and potential severe consequences, particularly for 
pregnant individuals and their offspring. The compre-
hensive review has highlighted crucial aspects of  the 
virus, encompassing its transmission, clinical manifes-
tations, impact on public health and ongoing efforts 
in research and prevention. The lesson learned from 
Zika outbreak underscore the importance of  proac-
tive surveillance, effective public health responses, 
and community engagement in combating emerging 
infectious disease. 

In conclusion, the fight against ZIKV has il-
luminated the intricate intersection between health, 
environment, and socio-economic factors. Continued 
vigilance, research and global cooperation are indis-
pensable in ongoing efforts to mitigate the impact 
of  Zika and other emerging infectious diseases on 
global scale. 
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Introduction
Simulation has a historical backdrop within the 

realm of  medical practice, evolving from rudimen-
tary models designed to facilitate skill and technique 
development. Simulation is an essential educational 
technique utilized to improve confidence, competence, 
patient safety, and error reduction in clinical settings, 
complementing traditional teaching purpose.

Simulation is a technique, not a technology–to 
replace or amplify real experiences with guided ex-
periences that evoke or replicate substantial aspects 
of  the real world in a fully interactive manner.1 Use 
of  simulation is widespread in all forms of  clinical 
education with key aims of  improving confidence and 
competence, patient safety and reducing errors. It is 
one tool in the educational repertoire similar to skill 
labs, lectures, case discussions etc. This idea has led 
to expansion of  facilities, equipments and investments 
in the area of  simulation. For example, The Royal 
College, United Kingdom are including mandatory 
training using simulation in their curricula.

Exploring Simulation’s Role in Dental Education:  
A Comprehensive Overview

Aiswarya Lekshmy S1, T.K Krishna Priya2, Bindu R Nayar3

ABSTRACT

Simulation is a cornerstone of  medical education, presenting both advantages and challenges. It provides 
students with opportunities to learn fundamental and advanced skills while minimizing risks and ensuring 
epidemiological safety. Although it cannot entirely replace real clinical experience, simulation greatly 
enhances practical teaching methods and student learning outcomes. Particularly during the corona virus 
disease (COVID-19) pandemic, the use of  dental simulation has surged, offering a safe environment for 
training manual skills and specific curriculum scenarios. Virtual reality-based education has proven effective 
in enhancing students’ practical skills, theoretical knowledge, and self-confidence.
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The National Medical Commission curriculum 
has now made skills training mandatory for under-
graduate medical students in simulation laboratories 
that are to be set up by every teaching institution.2 
Protecting patients from harm should always be a top 
priority, as they are not commodities but individuals 
deserving respect and care. Recognizing that human er-
ror is inevitable, healthcare professionals must adhere 
to the ethical principle of  “do no harm” above all else.

Simulation technology, like virtual reality simula-
tors such as PerioSim, has become crucial in dental 
education, particularly in Periodontics. It provides a 
safe and realistic environment for students to practice 
procedures, receive feedback, and develop crucial skills 
like hand-eye coordination and decision-making. More-
over, it benefits experienced practitioners by offering 
opportunities for skill refinement without patient risk. 
As technology advances, simulation tools become 
more sophisticated, replicating tactile sensations and 
visual cues of  actual procedures, enhancing both 
technical proficiency and understanding of  anatomical 
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structures and conditions. In the future, simulation is 
expected to play an even larger role in periodontics 
education and practice, improving training effective-
ness and patient outcomes.3

History
Simulation has a long history in medical practice, 

starting from basic models to enable learners to prac-
tice skills and techniques. History of  use of  simulators 
dates back to 19th century, when manikins called phan-
toms were used for describing process of  childbirth, 
to teach midwives in 1600s. Madame du Coudray, mid 
wife to the court of  King Louis XV developed ‘the 
Machine’, a life-sized and anatomically correct model 
made of  cloth, leather and sponge with which she 
travelled countryside teaching to aid childbirth.4

The first commercial based manikin to be de-
veloped was Mrs. Chase in 1911 which was used to 
train nurses, to dress, turn them over and transfer 
them from bed to bed. This manikin was created by 
Martha Jenks Chase, of  Pawtucket, R.I., who went 
into business making dolls as children’s toys in 1901. 
Her dolls were popular because they were lightweight 
and sturdy but still had some of  the realistic features 
of  porcelain dolls sold in stores. At the request of  A. 
Lauder Sutherland, principal of  the Hartford Hospital 
Training School, Chase made an adult-sized manikin 
for nurse training in 1913.

Domains of  Clinical Competence
The Accreditation Council for Graduate Medical 

Education (ACGME) in the United States describes 
six domains of  clinical competence: 1) Patient care 
2) Medical knowledge, 3) Practice-based learning and 
improvement, 4) Interpersonal and communication 
skills, 5) Professionalism, and 6) Systems- based prac-
tice.5 Evaluators may use simulations to assess various 
knowledge, skills, and attitudes within these domains.6

Miller’s Pyramid
In 1990, George Miller developed a theoreti-

cal tool for assessment of  clinical competence. Ac-
cording to him, traditional assessment of  medical 
students relied too much on testing knowledge and 
not on assessing how they would behave in a real-life 
consultation.7 As we go from lower to higher level in 
Millers Pyramid, the clinical competence of  learner is 
increased. In Millers pyramid (Figure 1), simulation 
tests come under the third tier which is more reliable 
than the lower levels which include written exams and 
clinical problem-solving exercises.

Figure 1: Miller’s pyramid for assessment of 
clinical competence

Figure 2a: Resusci Anne

Figure 2b: Harvey
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Cycles of  simulation scenario
Simulation based learning is a cyclic process 

which includes the following steps:8 
1.	 Preparation phase: simulation setting is 

prepared.
2.	 Pre-briefing: conducted prior to simulation 

exercise where preparatory information are 
given.

3.	 Simulation exercise is conducted.
4.	 Debriefing: learners and instructors sit 

together and reexamine the simulation 
experience and discuss various aspects of  
completed simulation.

5.	 Evaluation phase

Fidelity
Fidelity pertains to the extend to which various 

aspects of  a situation, action, belief, environment, 
or object mimic real-life scenarios. It encompasses 
considerations across equipment, tasks, environments, 
and psychological factors.9 Simulation-based learning 
builds upon Kolb’s experiential learning cycle, initiat-
ing with concrete experiences, followed by reflective 
observation, abstract conceptualization, and ultimately, 
active experimentation by the learner.10

SIMULATION MODALITIES

PART TASK TRAINER
These are low fidelity manikins that are designed 

for education of  only a particular task.

Resusci Anne Simulator
A. Laerdal developed a realistic teaching aid for 

mouth-to-mouth resuscitation.11 It was made as lifelike 
as possible using the face of  a beautiful girl found float-
ing in River Seine, presumably after a failed romance. 

A death mask was taken and widely reproduced and 
is now famous. (Figure 2a)

Harvey
Dr. Michael Gordon demonstrated Harvey 

cardiovascular part task trainer designed to assist in 
teaching  cardiovascular examination and diagnostic 
skills.12 This was named after Gordon’s mentor, W. 
Proctor Harvey a Physician of  Georgetown University. 
It consists of  a manikin (minus legs) recumbent on a 
large cabinet containing the electronic and electrome-
chanical workings. It simulated jugular & radial pulse, 
precordial impulses and heart sounds in four ausculta-
tory areas and to vary those sounds with respiration 
in fifty different cardiac conditions.13 Harvey is still 
used as a pivotal technology in focused cardiorespira-
tory learning for under graduate students of  medicine 
in hundreds of  schools worldwide and has found to 
improve the skills of  students.14 (Figure 2b)

SIMULATED PATIENTS
In 1964, Barrows and Abrahamson15 recognized 

that the ability to interact with real patients was of  
importance when assessing the abilities of  medical 
students. These were programmed patients or normal 
person trained to assume and present the history and, 
on examination, neurological findings of  a patient in 
the manner of  an actual patient.13

A young female professional art model with 
acting ability was given an ‘in doctrination program’ 
which aimed to make her fully aware of  the entire 
neurological examination procedure and the basic ter-
minologies used, along with findings of  specific cases. 
Some found the use of  actors demeaning to medical 
education. Kretzschmar16 recruited a group of  profes-
sional patients or Gynecology Teaching Associates 
(GTAS). GTAS (Figure 3) were trained in common 
clinical conditions associated ‘personality problems’ 

Figure 3: Gynecology Teaching Associates Figure 4: Moulage Figure 5: Standardized patient    
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in recognition that patients and disease states are not 
synonymous and that doctors should be trained to 
deal with the complexities of  normal clinical life and 
in giving feedback. Similarly, there were Genito Uri-
nary Teaching Associates (GUTAs) who were males 
recruited for genitourinary examination.14

MOULAGE
It is a feature that can be added to simulated pa-

tients and mannequins to improve realism (Figure 4). 
Here, makeup and molds are applied to the humans or 
mannequins to portray lesions, skin findings, bleeding 
or traumatised areas.17

STANDARDIZED PATIENTS (SP)
SPs were first introduced in 1960s. They are simu-

lated patients trained to portray a patient in a realistic, 
standardized and repeatable consistent manner where 
portrayal varies based only on learner’s performance 
and not according to need of  a patient.13 (Figure 5) 
Similar to simulated patients, standardized patients 
can also be used to present case history in response to 
questioning by the student, undergo a limited physical 
examination at the student’s direction, assist students 
in developing their communication and clinical skills, 
assist students in working through difficult emotional 
situations in a safe environment.

HYBRID SIMULATION
In this type of  simulation modality,  the simulated 

patients are incorporated with  part  task trainer.18 Here  
the  technology  is  merged  with simulated patients to 
simulate a particular scenario which the human actor 
is notable to simulate or would be at risk to simulate.13 
Colleges with low budget can adopt this technology 
as high-fidelity manikins need more sophisticated 
technology.

SCREEN BASED SIMULATION
This modality was introduced by Barrow and 

Abrahamson in 1960s.19 The advent of  digital media 
and more sophisticated interface has allowed the de-
velopment of  wide range of  on screen simulation. A 
vast array of  e-learning resources are available, some 
of  which contains interactive and exploratory elements 
which allow students to work through clinical cases in 
a manner that mirrors clinical practice.13

Examples:
i. 	 Body Sim Programme20: This divided human 

body into a series of  small discrete mod-
els each with a series of  interactions with 
multiple other models. Administration of  
anaesthetic gas resulted in transfer of  gas to 
blood and then the heart which would then 
reduce carbon monoxide and so reduce the 
uptake of  gas and so on. Thus, the effect 
of  administration of  treatments could be 
demonstrated in real time.

ii. 	 Gas man 21: This contains a series of  educa-
tional exercises with the aim of  increasing 
students’ delivery of  anaesthesia safely.

iii. 	 Advanced Cardiovascular Life Support 
(ACLS) simulator22: It is used to learn and 
retain basic resuscitation skills.

AVATARS
Avatars are three dimensional (3D) graphical 

representation of  a person capable of  more complex 
actions like physical responses and facial expressions 
(Figure 6a & b). These can be controlled using a mouse, 
joystick or keyboard. It is designed so that students can 
practice interviewing, asking the right questions and 
developing effective communications skills.17

Figure 6a: Use of avatar (virtual patients) 
in Personalised Care Institute

Figure 6b: Use of avatar in virtual simulation environment 
for interaction training in pediatric emergency 
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SIMULATED ENVIRONMENT
It was introduced by Gaba and DeAnda in 

1987.23 Simulated environment is a complex manikin 
combined with an entire operating room environment. 
Physical setting where simulation activities may take 
place, inclusive of  people equipment that form part 
of  simulation experience.13 Examples include com-
prehensive anesthesia simulation environment and 
Gainesville anesthesia simulator.

VIRTUAL REALITY
It is a computer-generated 3D environment that 

gives immersion effect to the user. It was introduced 
in 1989 by Rosen and Delp. 

Examples include:
i.  	 Kinematick Simulation, Monitoring and 

Offline Programming Environment for 
Telerobotics (KISMET)13– It is a laparo-
scopic instrument incorporated with motion 
sensors, so that movement of  instruments 
can be detected which is then transferred to 
the computer and then to the model.

ii. 	 CAVE Automatic virtual environment13 
(Figure 7) – These are large scale virtual 
environment consisting of  rear projections, 
3D screens and high-definition sound which 
provides an immersion environment. For 
example, the problem of  dealing with ca-
sualties at the side of  road next to moving 
cars can be simulated.

iii.  	 Second Life: This is an interactive web-
based software developed in 2007, where 
individuals can access a virtual online world 
as computer generated avatars or virtual self  
with physical characteristics as chosen by the 
user.

HAPTIC FEEDBACK
It is the ability of  the simulator to apply pressure 

to the hands of  the operator so as to mimic the tactile 
sensation of  instrument and tissue manipulation (Fig-
ure 8). Anatomical variations, bleeding and the use of  
a variety of  techniques can be simulated.

DENTAL SIMULATORS
Simulation technology, including virtual reality, is 

increasingly being used in dental education to enhance 
the acquisition of  psychomotor skills and provide 
more effective, efficient, and cost-effective training. 
While virtual reality simulators have been found to 
improve fine motor skills and hand-eye coordination 
in preclinical settings, they still have some limitations, 
such as initial set up costs and the need for faculty 
training. However, the future of  dental simulators 
looks promising, with the potential for individualized 
learning assistance and diverse functions.

CONVENTIONAL DENTAL SIMULATORS
During the 1800s, a significant challenge in dental 

education was the scarcity of  natural human teeth avail-
able for practice due to the high demand for dentures. 
Initially, denture teeth were crafted from ivory, with 
a notable source being the teeth of  war victims from 
the Battle of  Waterloo, leading to the term “Waterloo 
denture”.24 In the late 20th century, there was a shift 
towards the use of  resin-based teeth. In 1894, Sir Os-
wald Fergus introduced the first phantom head, mark-
ing milestone in dental education.24 Subsequent years 
witnessed the evolution of  phantom heads (Figure 9) in 
various forms, including models with removable teeth 
and the incorporation of  hand pieces, enhancing the 
fidelity and effectiveness of  dental simulation.

Figure 7: CAVE automatic 
virtual environment

Figure 8: Training 
using haptic feedback    

Figure 9 :  Phantom head
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VIRTUAL REALITY DENTAL SIMULATORS

Periosim
Periosim (Figure 10) was developed by University 

of  Illinois in 2008. It uses 3D virtual reality and haptic 
technology. In this, a 3D human mouth is shown in 
real-time on a computer screen while manipulating 
actual dental tools in their hands. Teaching staffs can 
create patient scenarios of  periodontal procedures. 
Features of  periosim include:

•	 Force measurement
•	 Feedback and limitation
•	 Adjust the viewpoint and the model trans-

parency
•	 Training capabilities
•	 Recording/replaying the instructor actions 

and evaluating student performance
•	 Realistic sound production
•	 Supporting different Haptic devices

Voxel- Man Dental
It gives the look and feel close to a real pro-

cedure. It improves manual dexterity and problem-
solving skills of  students. Teeth and instruments are 
modeled inside a computer and visualized on a 3D 
screen. Handpiece is represented by a haptic device. 
The subtle differences between enamel, dentin, pulp, 
or carious tissue can be felt. Features of  Voxel- Man 
Dental include:

•	 3D display with 3D glasses
•	 Industry-leading image quality
•	 High resolution tooth models derived from 

real teeth by microtomography
•	 Drilling with realistic haptic feedback
•	 Additional cross-sectional images
•	 High and low speed burs with matching 

haptics and sound
•	 Dental mirror
•	 Foot pedal
•	 Compact unit

Dentsim 
It is fully integrated with traditional lab, allowing 

the students to work on mannequins while viewing 
their work real-time on the computer monitor. It uses 
advanced cameras augmented with GPS-based track-
ing on the hand piece. It provides the students with 
a 3D view of  their work. It also gives feedback on all 
aspects of  the procedure. (Figure 11)

Individual Dental Education Assistant (IDEA)
Individual Dental Education Assistant (IDEA) 

is a virtual reality hand flexibility training simulator 
consisting of  a handheld stylus and a computer in-
stalled with simulation software.25 It enable students 
to be flexible and proficient in the use of  dental hand 
pieces. Features include:

•	 Train dental students in hand flexibility by 

Figure 10 : Periosim      Figure 11: Dentsim
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practicing removing predesigned virtual 
materials with different shapes (eg, straight 
line or circle)

•	 Two parameters determine the score ob-
tained: drilling speed and drilling accuracy.

•	 Improve students’ performance in the dental 
skill test; in addition, it can be used to iden-
tify students allow for early intervention to 
prevent failure.

Simodont
It mainly includes modules for hand flexibility, 

cariology, crown and bridge preparations, clinical cases, 
and a full mouth simulation experience.25 It requires 
3D glasses for 3D display. An X-ray of  the working 
tooth is attached to each individual case. (Figure 12)

VirTeasy
It is composed of  VirTeaSy Scan Implant and 

VirTeaSy Implant Pro. It is supplemented by an aux-
iliary system that can alert students if  the drilling’s 
location, angle, and depth are incorrect as well as if  
there is overheating of  the bone.25 (Figure 13)

Advantages
•	 Patient safety
•	 Immersive learning experience
•	 Better understanding of  abstract concept
•	 Skill acquisition and maintenance
•	 Assessments of  skills and competence
•	 Focus on student confidence
•	 Team training
•	 Safe intro to technologies
•	 Planned standardized learning technique
•	 Hands on teaching of  clinical skills

Disadvantages
•	 Incomplete mimicking of  human system
•	 Time and cost
•	 Technical difficulties
•	 Learner’s attitude
•	 Lack of  trained operators

SIM to CAREdente 
SIM to CARE Dente (Figure 14 a & b) is the next 

generation dental simulator. It uses the latest technol-
ogy available to create a realistic training experience. 
It provides features like high fidelity haptic, 4K high 
resolution screen with auto stereo technology, teachers 
dashboard and a case editor which allows editing and 
customization of  cases.

CONCLUSION
The escalating demands for clinical training, 

coupled with challenges such as faculty shortages, 
costs, and evolving teaching and assessment methods, 
necessitate universities to embrace technology-driven 
teaching and learning platforms to enrich student 
learning experiences. Emerging technologies like 
haptic and virtual lab environments enhance motor 
skills, efficiency, and diminish faculty training dura-
tion. However, additional research is imperative to 
fully integrate simulation-based learning into curricula. 
Furthermore, accreditation by the Society for Simula-
tion in Healthcare (SSH) is obligatory for simulation 
centers, promising substantial advancements in medical 
education upon implementation.

Simulation plays a crucial role in medical educa-
tion, offering various benefits and opportunities for 
improvement. It is considered a fundamental strategy 
for addressing current and future challenges in medi-
cal education, providing effective learning experiences 

Figure 12: 
Simodont

Figure 13: VirTeasy Figure 14 a, b: Training using SIM to CARE dente
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based on educational theories. The use of  simulation 
in medical education has grown significantly in the 
last two decades, becoming a primary tool in training 
healthcare professionals and aligning with new educa-
tional paradigms. Simulation allows for the develop-
ment of  psychomotor skills, and strengthens executive 
functions. Integration of  simulation in medical educa-
tion is supported by a solid theoretical basis and has 
broad applications in both undergraduate curricula and 
continuing medical education. The future of  medical 
education simulation looks promising, especially with 
the ongoing technological advancements that enhance 
its effectiveness and efficiency. Simulation offers 
opportunities to practice clinical skills in a risk-free 
environment, contributing to improved learning out-
comes and patient care. The evolution of  simulation 
has a long history, with advancements in technology 
driving its progress and integration into curricula to 
enhance licensing processes, board certifications, and 
patient safety. Overall, simulation in medical education 
is a valuable tool that continues to evolve, offering a 
pathway for innovation, improved training, and en-
hanced patient care in the healthcare industry.
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Introduction
In 1982, dentine hypersensitivity was described 

as an enigma, because it was frequently encountered 
yet poorly understood.1 Dentine hypersensitivity is 
defined as a diminutive and sharp pain which arises 
from exposed dentin surface in reaction to a stimulus 
of  thermal, evaporative, tactile, osmotic or chemical 
origin.2 Dentin exposure could be due to either enamel 
loss or cemental loss. This is followed by removal of  
smear layer by mechanical or chemical means. One of  
the earliest citings of  dentine hypersensitivity dates 
back to Blum in 1530. However, it was not until 1700 
that this oral pain condition was more extensively 
investigated.3  Zero & Lussi stated that following the 
decline of  tooth loss in the 20th century, the increas-
ing longevity of  the teeth with tooth wear in the 21st 
century will be far more demanding on the preven-
tive and restorative skills of  the dental professionals.4 
Prevalence of  periodontal disease in a population 
retaining their teeth for longer period lead to increased 
recession as a result of  both disease and treatment.

Terminology and Prevalence
According to Gillam et al5, various terms have 
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ABSTRACT

Dentinal hypersensitivity is disease that occurs as a result of  dentin exposure it is a prevalent, painful 
condition of  the teeth. In dentine hypersensitivity, lesions exhibit patent tubules at the exposed dentine 
surface and appropriate stimuli trigger pulpal nerves via a hydrodynamic mechanoreceptor mechanism to 
produce a typically short, sharp, painful response. There are several theories explaining the mechanism of  
hypersensitivity causing pain but hydrodynamic theory is most widely accepted nowadays. Treating dentinal 
hypersensitivity is a challenge for dental professionals. This article reviews the etiology, mechanism and 
prevention strategies of  dentinal hypersensitivity and also discusses recent advancements in its management.
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been used to describe dentine hypersensitivity:
•	 Dentine Sensitivity
•	 Dentine Hypersensitivity
•	 Dentinal Hypersensitivity
•	 Cervical Hypersensitivity 
•	 Root Hypersensitivity 
•	 Cemental Hypersensitivity
Prevalence for dentine hypersensitivity varies 

from 3 to 57%.6 Dentine hypersensitivity can present 
from early to old age, with the majority of  sufferers 
aged between 20 to 40 years.7 Women are more fre-
quently affected and at a younger mean age. Later in 
life, age-related changes in pulpal processes result in a 
reduction of  sensitivity owing to reparative processes, 
such as secondary dentine and tertiary dentine, fibrosis 
in the pulp and sclerosis of  the tubules, which will 
decrease permeability and reduce the hydraulic con-
ductance of  dentine.

Aetiological and Pre-Disposing Factors Associ-
ated with Dentine Hypersensitivity9

Number of  etiological and predisposing fac-
tors has been implicated in the initiation of  dentine 
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hypersensitivity:
•	 Loss of  enamel, denudation of  cementum
•	 Gingival recession
•	 Attrition, abrasion, abfraction, erosion 

(intrinsic and extrinsic)
•	 Tooth malposition, patient habits
•	 Thinning, fenestration, absent buccal alveolar 

bone plate
•	 Periodontal disease and its treatment, 

periodontal surgery, restorative treatment

Specific Biological Processes associated with the 
Aetiological Factors in Dentine Hypersensitivity8

Lesion Localization
Starts due to dentin exposure either enamel loss 

or cemental loss. The various factors attributed are 
gingival recession, attrition, abrasion, erosion, abfrac-
tion, improper instrumentation, and lack of  overlap 
between enamel and cementum at cemento-enamel 
junction (CEJ).

Lesion Initiation
This process requires the opening of  dentinal 

tubules. Toothpaste with abrasives, erosive agents, etc. 
lead to removal of  smear layer after few minutes of  
exposure and causes bulk loss of  dentin. The smear 
layer is composed of  elements of  protein and sedi-
ments derived from salivary calcium Phosphate and 
seal the tubule inconsistently and transiently. Both 
mechanical and chemical exposure is required for loss 
of  the smear layer.

Mechanism of  Dentin Hypersensitivity
Several theories have been put forward to explain 

the mechanism of  dentinal hypersensitivity causing 
pain. Theories related to the mechanism of  dentinal 
hypersensitivity:

Direct innervations theory
This theory states that nerve endings penetrate 

the dentino-enamel junction and an action potential is 
triggered when these nerves are stimulated mechani-
cally the entire length of  the tubule contains free nerve 
endings. However microscopic studies suggested that 
neural cells in outer dentin are unlikely. Also, the plexus 
of  Raschkow do not establish till the teeth erupt yet 
newly erupted teeth are sensitive.

Odontoblastic transduction theory
Theory states that odontoblasts extend to the 

periphery. Stimuli initially excite the odontoblastic 
process. Since the membrane of  the odontoblast is 
in close apposition with that of  nerve ending in pulp, 
they transmit excitation to the associated nerve endings 
odontoblasts are restricted only to the inner third of  
the tubule and no synapse was seen between odonto-
blast and nerve terminals (Rapp et al).10 

Hydrodynamic theory
This is the most acceptable theory at present and 

was given by Brannstorm in 1964. The stimulus causes 
displacement of  fluid that activates the nerve endings 
particularly A -delta fibers. This displacement can be 
outward or inward. Stimuli like cold cause outward 
movement of  fluid and produces more rapid and 
greater pulp response than heat.

The trigeminal nerve supplies the pulp, with in-
nervation from myelinated fibers and non-myelinated 
C fiber the larger myelinated fibers can respond to 
stimuli that displace the fluid in the dentinal tubule 
through a hydrodynamic mechanism, such as tactile, 
evaporative, osmotic or thermal challenges, to elicit 
short, sharp, stabbing pain that typically lasts for only 
a few seconds. The classical pain experienced with 
dentine hypersensitivity can persist as a dull, throbbing 
ache for variable periods of  time. Another term, root 
sensitivity, has been suggested by the 2002 Workshop 
of  the European Federation of  Periodontology for 
dentine hypersensitivity arising from gingival reces-
sion in periodontal disease and following periodontal 
treatment. This group of  patients may have microor-
ganisms invading the root dentinal tubules of  peri-
odontally involved teeth, with pain often occurring 
interdentally, coinciding with recession in these areas. 
Hence, this condition may be of  different etiology but 
results in similar pain symptom.

PERIODONTAL FACTORS
Gingival recession can be influenced by various 

factors such as root prominences, frenal pull, dehis-
cence, fenestrations in the underlying bone, orthodon-
tic movement, and the positioning of  roots outside 
the alveolar bone. These conditions contribute to the 
exposure of  root surfaces, which in turn can lead to 
root sensitivity.11 Patients with poor oral hygiene are at 
a higher risk of  periodontal disease, which involves the 
destruction of  supporting bone tissue and subsequent 
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root exposure. Exposed root surfaces are vulnerable 
to acids produced by bacteria, which can penetrate 
the dentinal tubules and exacerbate hypersensitivity.12 
Consequently, hypersensitivity can negatively impact 
oral hygiene practices. Additionally, periodontal treat-
ments, such as root surface debridement, can further 
expose root surfaces by removing cementum. This 
process, while essential for treating periodontal disease, 
can contribute to increased root sensitivity due to the 
loss of  protective tissues.

Gingival recession leading to dentin exposure can 
be classified as either “healthy” or “unhealthy” based 
on its etiology and impact on oral health.13 Healthy 
gingival recession often results from chronic trauma, 
particularly from aggressive tooth brushing. In this 
case, the recession itself  may not necessarily indicate 
underlying periodontal disease but rather a response to 
mechanical irritation. The dentin exposure observed in 
the cervical areas of  teeth on buccal surfaces can result 
from either gingival recession or enamel loss. Enamel 
loss may occur due to factors such as erosion, abrasion, 
or attrition, which can lead to the uncovering of  dentin. 
Iatrogenic induction of  hypersensitivity, as reported 
by Irwin et al. in 1997, can occur after scaling and 
root planning.14 During this periodontal treatment, the 
removal of  plaque, calculus, and the smear layer from 
the root surface exposes dentinal tubules. The smear 
layer, composed of  collagen and glycosaminoglycans, 
forms an adherent matrix over mineralized tissue and 
helps occlude dentin tubules. Its removal during root 
surface debridement can leave dentin vulnerable to 
external stimuli, potentially inducing hypersensitivity. 
Understanding the causes and effects of  dentin expo-
sure, whether due to gingival recession, enamel loss, or 
iatrogenic factors, is essential for effective management 
and prevention of  dentin hypersensitivity.

Tooth wear encompasses various processes that 
can be either physiological or pathological. Physi-
ological wear, often associated with aging, involves the 
gradual deposition of  reparative dentin by the pulp, 
which can help reduce hypersensitivity. Pathological 
wear, on the other hand, includes erosion, attrition, 
abrasion, and abfraction. In physiological tooth wear, 
the pulp responds by laying down reparative dentin 
within the dentin tubules, a process that can mitigate 
hypersensitivity by providing a protective layer. How-
ever, pathological wear such as erosion and abrasion 
can exacerbate hypersensitivity. Erosion involves the 
superficial demineralization of  enamel due to chemi-

cal dissolution by acids, which may be intrinsic (e.g., 
regurgitated acid from vomiting or gastroesophageal 
reflux) or extrinsic (e.g., acidic foods or beverages). 
Acid exposure can weaken enamel and increase the 
likelihood of  dentin exposure, leading to hypersensi-
tivity. Abrasion, on the other hand, is the pathological 
mechanical wear of  teeth typically caused by external 
factors like aggressive tooth brushing and abrasive 
toothpaste. Toothbrush abrasions can contribute 
significantly to dentinal wear and hypersensitivity.15 

Factors such as the type of  brush, brushing force, 
duration, and frequency can influence the extent of  
abrasion. Brushes with medium or hard bristles and 
excessive force during brushing are associated with 
increased dentinal wear and heightened sensitivity 

Manual brushes indeed tend to cause more 
dentinal wear compared to electric brushes. Addy et 
al. noted that normal tooth brushing doesn’t typically 
cause significant wear on enamel alone.16 However, 
toothpaste, commonly used during brushing, can con-
tribute to abrasion. Toothpaste abrasivity is quantified 
using the Relative Dentin Abrasivity Index. Abrasivity 
should not exceed 2.5 times to prevent excessive wear 
on enamel, while pH levels should be above those 
that can cause demineralization, safeguarding against 
acid erosion. Attrition is considered to be physiologic 
process of  wear of  hard tissues of  teeth due to tooth-
to-tooth contact incisal, proximal, or occlusal. Dentine 
hypersensitivity is seen with attrition in individuals 
with parafunctional habits. This increased force and 
the time of  contact could lead to excessive attrition 
and subsequently hypersensitivity. Abfractions are 
the lesions seen in the cervical regions and suspected 
etiology is occlusal stress. Smith and Robb in 1996 
highlighted erosion and abrasion as the main etiologies 
of  hypersensitivity.17 Additionally, Ferrari et al. noted 
that tooth bleaching procedures commonly result 
in hypersensitivity during treatment, although these 
symptoms are typically temporary.18 The dehydration 
caused by bleaching agents like carbamide peroxide, 
due to its breakdown into hydrogen peroxide, can lead 
to hypersensitivity during the bleaching process.

The periodontal disease and its treatment can 
lead to root sensitivity. Periodontitis patients frequently 
do not present with pain or sensitivity as a primary 
complaint however this can be one of  the features 
along with other symptoms such as bleeding gums, 
spacing between the teeth and mobility. Dababneh et 
al reported that patients with root sensitivity are hav-
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ing higher incidence of  periodontitis ranging between 
72.5% and 98%.8 Que et al reported that periodontal 
patient showed a higher prevalence rate for root sen-
sitivity and were more associated with degree of  at-
tachment loss (78.6%) than with the gingival recession 
(31.4%).19 Von troil et al stated that the occurrence 
of  sensitivity on denuded root surfaces following 
periodontal therapy may be a condition distinct from 
dentinal hypersensitivity occurring after hydrodynamic 
stimulation and preferred to use term root sensitivity.20 
Rees and Addy reported that the number of  sensitive 
teeth per patient with periodontal disease who smoked 
was approximately double that of  a smoker with no 
periodontal disease and these patients also had greater 
amounts of  gingival recession than non-smokers with 
hypersensitivity.21 Drisko et al suggested that root 
sensitivity following scaling and root surface debride-
ment can be controlled by  desensitizing dentifrice and 
chlorhexidine for 2-3 weeks the periodontal patients 
who presents with root sensitivity are at higher risk 
for root caries hence these group of  patients would be 
benefitted by topical fluoride containing desensitizing 
agents either in the form of  dentifrice or mouth rinse.11

Diagnosis of  Dentinal Hypersensitivity
Diagnosing dentinal hypersensitivity requires 

careful consideration and the exclusion of  other po-
tential causes of  dental pain. This is because several 
conditions can present with similar symptoms, such as 
short, sharp tooth pain. Before confirming a diagnosis 
of  hypersensitivity, dental professionals must thor-
oughly evaluate the patient to rule out other possible 
causes of  their symptoms. This process helps ensure 
that appropriate treatment is provided and that the 
patient’s dental health is properly managed.

DIFFERENTIAL DIAGNOSIS
Prior to advocating treatment regimens, it is 

important to consider confirmation of  the correct 
diagnosis and exclude the differential diagnosis. A 
number of  other dental conditions can give rise to 
pain symptoms similar to those of  dentine hyper-
sensitivity. Indeed, a definitive diagnosis of  dentine 
hypersensitivity is reached through exclusion of  the 
following conditions, which need a variety of  treat-
ment options for resolution. Differential diagnosis of  
dentine hypersensitivity include:

•	 Cracked tooth syndrome, often in heavily 
restored teeth.

•	 Incorrect placement of  dentine adhesives in 
restorative dentistry, leading to nanoleakage.

•	 Fractured restorations and incorrectly placed 
dentine pins.

Table 1: Methods to assess Dentinal Hypersensitivity

CASE HISTORY Includes nature of pain, intensity, frequency, duration, and stimuli caus-
ing pain.

EXAMINATION Various tests like radiographic examination, percussion test, and vitality 
test to rule out pulpal involvement are done.

TACTILE OR MECHANICAL 
STIMULUS

This is done using No. 23 explorer with a force of 5 - 10 gm.

THERMAL STIMULUS Using cold-water of varying temperature and heat test (Gutta percha, hot 
water) or blowing air from a distance of 1 cm.

 OSMOTIC TEST Cotton applicator saturated with sucrose solution is applied for a period 
of 10 seconds.

SCRATCH DEVICE In this, stainless steel wire moves along the highest arc of curvature on the 
facial surface of the sensitive tooth. Scratching force could be increased 
by a screw. A tooth that fails to respond at 80 centinewtons is said to be 
nonsensitive.

YEAPLE PROBE It is a pen-like device that was introduced in 1990. It contains a hand-
piece with a probe tip and electronic control unit that allows the force 
of 0.05 - 1 N.
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•	 Pulpal response to caries and to restorative 
treatment.

•	 Inappropriate application of  various medica-
ments during cavity floor preparation.

•	 Lack of  care while contouring restorations 
so the tooth is left in traumatic occlusion.

•	 Palatogingival groove and other enamel in-
vaginations.

•	 Chipped teeth causing exposed dentine.
•	 Vital bleaching

Preventive Management Strategies for Dentine 
Hypersensitivity

Dentine hypersensitivity results from dentine ex-
posed from either coronal or radicular regions of  the 

tooth. Preventive measures must therefore be primarily 
aimed at reducing the risk of  exposing dentine either 
as a result of  the removal of  enamel, usually caused 
by erosion, or the removal of  cementum, most often 
attributed to either overzealous tooth brushing in a 
healthy mouth.

Exposure of  Dentine as a Result of  Loss of  
Cementum

Gingival recession is a common feature of  both 
in populations with high standards of  oral hygiene as 
well as in populations with poor oral hygiene which is 
seen predominantly on the buccal surfaces of  teeth. 
The latter type of  recession is seen in periodontal 
patients both exhibiting the disease and treatment. 
Recession linked to periodontal disease is often termed 

Table 2: Management of Dentine Hypersensitivity

PERIODONTAL TREATMENT
CLINICAL EVALUATION
	Periodontal disease or periodontal treatment as the primary cause of  exposure of  dentine and as-

sociated dentine hypersensitivity.
	Check and monitor periodontal health
	Use of  pain scores to assess and monitor dentine hypersensitivity.

PATIENT EDUCATION
	Reinforce the need for good oral hygiene
	Show patient the site affected by periodontal disease and explain probable cause of  the exposed 

dentine
	Guide the patient to improve at home oral hygiene regimen
	Instruction on measures of  reducing periodontal risk factors (eg diabetes, smoking, obesity)

INITIAL PHASE
	Non-surgical periodontal Therapy

RE-EVALUATION
	Follow-up assessment on periodontal status and dentine hypersensitivity

 CORRECTIVE PHASE

	Surgical periodontal procedure: Guided Tissue Regeneration, Coronally Advanced Flap+ Enamel 
Matrix Derivatives, Connective Tissue Graft, Free Gingival Graft 

FOLLOW UP MANAGEMENT MAINTENANCE PHASE
	Supportive periodontal therapy
	Ongoing monitoring of  periodontal health
	Dentine hypersensitivity treatment (including desensitizing polishing pastes/fluoride varnishes)
	Advice Oral hygiene instructions 
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root sensitivity. Gingival recession identifying tooth 
brushing as an etiological factor, making the evidence 
circumstantial rather than factual teeth and tooth sur-
faces that receive most brushing during the brushing 
cycle overall show the highest predilection for reces-
sion with a more common incidence on the left side 
where a high majority of  subjects are right-handed. It 
has been suggested that recession will increase over 
time with the use of  abrasive toothpastes, tobacco and 
frequent brushing with or without toothpaste. Tooth 
brushing appears to be intimately linked to recession 
associated with dentine hypersensitivity. 

Clinical Management of  Dentine Hypersensitiv-
ity Gillam et al22  

Accurate diagnosis and preventive actions are 
crucial for the successful treatment of  hypersensitiv-
ity and this need to be supplemented with long-term 
monitoring to address the specific requirements of  
these patients. Based on the current understanding of  
the underlying causes and development of  hypersen-
sitivity, such as the concept of  lesion localization and 
initiation, it is important to identify the risk factors 
that contribute to different aspects of  the disease. 
For each patient, an individualized risk profile can 
be established. The primary strategies for managing 
Dentinal hypersensitivity include:

1.	 Patient education and behaviour modification
2.	 Non-invasive treatments for occluding dentin 

tubules and relieving pain associated with 
hypersensitivity

3.	 Restorative or surgical treatments for the 
management of  dh along with restoration of  
associated tooth structure and soft tissue loss.

NEWER AGENTS FOR THE MANAGE-
MENT OF HYPERSENSITIVITY

•	 Casein-phosphopeptide-amorphous calcium 
phosphate (CPP) - (ACP) - A minimum of  
6 weeks of  topical application is recom-
mended. It prevents the dissociation of  
calcium and phosphate ions and maintains 
their availability.23

•	 Pro-Arginine Technology - Arginine being 
positive charge binds to negatively charged 
tubule. It plugs and seals the tubule and 
makes them resistant to acid. Usually, the 
effect lasts for a minimum of  28 days.24

•	 Nanomaterials - It includes material with a 

dimension less than 100 nm. This works by 
occluding the tubule and lasts a minimum of  
7 days. The agents from this group include 
nanostructure bioactive glass, NovaMin, 
nanohydroxyapatite.25

•	 Others - Portland cement, Propolis, etc. 
However, many times these agents fail to 
provide relief. In such scenarios, root canal 
treatment is considered as the last resort for 
relief  of  pain

•	 Laser Treatment in Dentin Hypersensitiv-
ity – Laser therapy was first introduced as a 
potential method for treating dentinal hyper-
sensitivity in 1985. The laser, by interacting 
with the tissue, causes different tissue reac-
tions, according to its active medium, wave-
length and power density and to the optical 
properties of  the target tissue. In order for 
a laser to actually alter the dentin surface, it 
has to melt and resolidify the surface. This 
effectively closes the dentinal tubules. Laser 
treatment reduces sensitivity by coagulation 
of  protein without altering the surface of  
the dentin Pashley et al  suggests that it may 
occur through coagulation and protein pre-
cipitation of  the plasma in the dentinal fluid 
or by alteration of  the nerve fiber activity.26 
The study by McCarthy et al. indicates that 
the reduction in hypersensitivity could be 
the result of  alteration of  the root dentinal 
surface, physically occluding the dentinal 
tubules.27

Effectiveness of  Various Laser Types in the 
Treatment of  dentine hypersensitivity

•	 The lasers used for the treatment of  dentine 
hypersensitivity are divided into two groups:

•	 Low output power (low-level) lasers [(He- 
Ne) helium-neon and (GaAlAs) gallium-
aluminum arsenide (diode).

•	 Middle output power (Carbon Dioxide Laser 
(CO2), neodymium- or erbium-doped yttri-
umaluminum garnet (Nd:YAG, Er:YAG la-
sers) and erbium, chromium doped: yttrium, 
scandium, gallium and garnet (Er,Cr:YSGG).

CONCLUSION
Dentinal hypersensitivity is a common problem 

affecting over 80 % of  the general population wide-
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spread oral problem which affects people of  variety of  
age groups. The evidence reviewed indicates that much 
has been learnt about dentine hypersensitivity since 
it was described as an enigma some 20 years ago. A 
great deal still remains to be discovered, however, and 
there are only very limited data derived from controlled 
clinical trials. Management strategies in particular 
have little scientific support and are based on what is 
known about the lesions of  dentine hypersensitivity, 
the mechanism of  stimulus transmission and the con-
dition’s etiology. Dentine hypersensitivity, both in the 
localization of  lesions and certainly in the initiation 
of  symptoms, has all the hallmarks of  a tooth-wear 
phenomenon. Gingival recession probably accounts 
for most cervical dentine exposure but remains an 
under-researched and poorly understood process.
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The 16th Annual Conference of SPIK 
was organized as two days National Implant 
Convention “All about implants” in association 
with Cochin Periodontists Society (COPS) and 
Indian Dental Association Kerala State branch, 
on 10th & 11th February 2024 at Hotel Renai Kochi, 
Ernakulam.

The programme started on 10th February 
2024 with inaugural function at 10 am with 
collaring of the President by the Secretary 
followed by invocation. Dr. Arun Sadasivan, 
Organizing Chairman welcomed the gathering. 
Dr. Jose Paul, President SPIK presided over the 
function, Dr. Terry Thomas Edathotty, President 
IDA Kerala State inaugurated the programme. 
Dr.Mohammed Feroz.T.P, Secretary SPIK 
presented the Secretary’s report, Dr. Bindu 

Rachel, President COPS and Dr.Mathew Thomas, 
President Elect SPIK felicitated during the 
function. Dr. Presanthila Janam, Immediate Past 
President SPIK, Dr. Deepak Thomas, Secretary 
COPS, Dr. Siddharth,CDE Chairman IDA 
Kerala State, and Dr. Jayan Jacob Mathew graced 
the occasion. Dr.Rishi Emmatty, Organizing 
Scientific Chairman delivered the vote of thanks. 

We received registration from life members 
of SPIK, COPS, IDA and Post graduate students 
from various institutions all over Kerala. A total 
of 390 delegates participated in the programme. 
Paper presentations for the Post graduate 
students were conducted online one week before 
the conference. 

Scientific session included lectures and 
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hands-on training and were as the following:

Dr. BRR Varma Oration: Implantology – An integrated 
speciality

Dr. Abhay Kolte

Fundamentals of Implant treatment planning Dr. Vinod Krishnan
Excellence in Anterior esthetics Dr. Abhay Lamba
Implant Site development Dr. Lalith V Anand
Implant Impression – Trial - Fit in lecture with workshop Dr. Allen EH &  Dr. Sreenath IR
The science of osseo integration & when to load implants Dr. Sunitha Raja
Digitalisation in Implant dentistry
Intra oral scanner workshop Dr. George Abraham
Guided implant surgery Dr. Lalith V Anand
Immediate implant procedure – Challenges & Solutions Dr. Dhruv Arora
Implant Failure – Means and ways to avoid & manage Dr. Sunitha Raja
Cortico – Basal implants (Lecture with hands-on) Dr. Prasanth Pillai & Dr.Bobby Antony
Immediate loading single implant to Full mouth 
rehabilitation

Dr. Jaibin George

Remote anchorages & Sinus bypass for predictable implants Dr. Prisly Thomas
Prosthetic options in Implant Prosthodontics (Impression 
to fit in lab technques)

Dr. Linna Benny

The third (December) issue of Journal of 
Society of Periodontists and Implantologists of 
Kerala (JSPIK) 2023 was released by Dr. Terry 
Thomas Edathotty and newsletter of SPIK - Perio 
Implant Scan was released by Dr. Bindu Rachel 
during the conference. 

Executive committee meeting and annual 
general body meeting of SPIK was conducted after 
the scientific programme. New office bearers were 
installed under the able leadership of Dr. Mathew 
Thomas as the President. Meeting was adjourned 
at 8pm on 11th February 2024.

 Release of JSPIK and Perio Implant Scan         Awarding of SPIK scholarship to Ms. Nighitha 
Christy K R by Dr Jose Paul
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Dr B R R Varma Memorial Oration Lecture by Dr Abhay Kolte

SCIENTIFIC
 SESSIONS
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Hands-on session

Collaring of new President Dr Mathew Thomas by 
Secretary Dr Mohammed Feroz

Valedictory function

Office Bearers 2024-25
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National Periodontist Day (Decoding Perio) 
was organized and conducted by the Department 
of Periodontics, Mahe Institute of Dental Sci-
ences and Hospital under the banner of Indian 
Society of Periodontics (ISP)and Society of Peri-
odontists and Implantologists of Kerala on Febru-
ary 23,2024 with the theme “Say No to Bleeding 
gums”. Series of programs were organized in the 
department from February 18 to 22,2024.

Reels competition and Adzap competition 
was organized for the undergraduates and interns 
on topics related to dentistry. There were around 
ten participants for the same. Doodling was or-
ganized for the undergraduates and interns. It was 
a highly competitive one with active participa-
tion from all the batches. Dr Nanditha Chandran, 
Dr DM Hemalatha and Dr Jilu Jessy Abraham, 
Readers of Department of Periodontics were the 
program coordinators. Patient education and a 
lecture on Oral hygiene and public interaction at 
Walk Way, Mahe was organized by the post gradu-
ate students on February 22,2024. Dental educa-
tion kit consisting of tooth brushes and paste were 

distributed to the participants.
On February 23,2024, an official 
inauguration of the program was 
done by Dr Anil Melath, Princi-
pal, Professor and Head of De-
partment followed by honouring 
of Dr BV Somayaji, Senior most 
Periodontist, Prof and Head, A 
B Shetty Memorial Institute of 
Dental Sciences, Mangalore.

NATIONAL PERIODONTIST DAY 2024
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